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THE  COMPOSITION    OF  COTTONSEED  MEAL 
AND  COTTON  SEED 

BY 

G.  8.  Fitvrs,,  (Jhemist  to  the  Experiment  Station. 

This  bulletin  contains  a  discussion  of  the  composition  of  cotton- 
seed meal  sold  in  Texas  and  in  other  States,  with  a  description  of 
the  method  of  milling  and  with  some  discussion  of  the  effect  of  mill- 
ing on  the  composition  of  the  meal.  Some  work  on  the  composition 
of  cotton  seed  is  also  given. 

According  to  Bulletin  131,  Bureau  of  the  Census,  in  1914  there 
were  885  cottonseed  oil  mills  in  the  United  States,  of  which  233,  or 
21  per  cent.,  were  in  Texas.  They  crushed  a  total  of  4,847,628  tons 
of  eotton  seed,  of  which  1,191,508,  or  26.5  per  cent.,  were  crushed  in 
Texas.  The  comparative  amounts  and  values  of  the  products  are  given 
in  Table  1. 

TABLE  1.— COTTONSEED  STATISTICS. 


United 
States 

Texas 

Texas 
Per  Cent 

Seed  crushed,  tons 

4.847.628 

193,333.019 

2.217.378 

1.402.909 

334.116.513 

$       81.024.372 

56.093.519 

11.206.774 

7,711.752 

1.191.508 

41,349.603 

538.752 

367.090 

92.970.687 

1       16.296.643 

13.348.620 

2.793.628 

1.749.180 

26.5 

Oil.  gallons 

21.4 

Meal  and  cake,  tons 

24.3 

Hulls,  tons 

Linters,  pounds 

Oil.  value 

Meal  and  cake,  value 

Hulls,  value 

Linters,  value 

26.2 
27.8 

20.4 
20.4 
24.9 
22.7 

Total 

$     156.036.417 

$      34,188.071 

Although  oil  is  the  chief  product  of  cotton  peed  crushing,  yet  its 
value  is  little  more  than  50  per  cent,  of  the  total  value  of  the  prod- 
ucts in  the  United  States,  taken  as  a  whole,  and  less  than  50  per  cent, 
in  Texas.  Cottonseed  cake  or  meal  has  over  one-third  the  value  of 
the  total  output;  so  that  it  must  be  regarded  as  one  of  the  main 
products  of  the  industry,  rather  than  a  by-product. 


DEFINITION   OF   TERMS. 

The  ordinary  analysis  of  a  feeding  stuff  gives  its  content  of  pro- 
tein, ether  extract  (which  is  very  often  called  fat  or  oil),  crude  fiber, 
nitrogen-free  extract,  water,  and  ash.  The  terms  nitrogen  and  am- 
n^onia  are  also  used  frequently  in  connection  with  cottonseed  meal. 
These  terms  are  defined  briefly  in  the  following  paragraphs: 

Protein  is  an  important  constituent  of  the  feed,  containing  16  per 
cent,  nitrogen,  which  is  used  largely  to  form  flesh,  muscle,  and  other 
similar  portions  of  the  animal  body.     When  protein  is  fed  in  excess, 
it  juay  also  be  used  for  fattening  purposes,  or  for  thaigpaeifacl^i^CillMlC 
beat. 
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Nitrogen  is  a  constituent  of  protein,  and  protein  is  calculated  bv 
multiplying  nitrogen  by  6.25.  The  statement  of  the  nitrogen  (-(intent 
of  a  feed,  or  of  cottonseed  meal,  is  thus  equivalent  to  stating  the  pro- 
tein in  different  terms.  By  multiplying  the  protein  by  O.K)  it  is  con- 
verted into  tenns  of  nitrogen. 

Ammonm  as  such  is  not  contained  in  protein  or  in  cottonseed  meal, 
but  nitrogen  in  protein  may  be  expressed  in  teims  of  ammonia  by 
multiplying  nitrogen  by  l.?15.  Ammonia  may  be  converted  into  terms 
of  nitrogen  by  multiplying  by  .882,  or  into  terms  of  jirotein  i)y  mul- 
tiplying by  5.15. 

Fat,  or  oil,  is  tl^e  term  usually  applied  to  the  ether  extract  of  cot- 
tonseed meal.  This  substance  is  extracted  by  ether  and  is  coin])osed 
mostly  of  fats  and  oils.  For  factory-control  purposes,  the  oil  is  ex- 
tracted by  means  of  petroleum  ether.  This  method  gives  somewhat 
lower  results  than  the  method  of  extracting  with  ethyl  ether,  which 
must  necessarily  he  used  by  Feed  Control  OffiVials. 

Fats  and  oils  are  used  in  the  animal  body  as  a  source  of  body  heat 
and  to  furnish  heat  and  energy.  Fat  contains  .more  heat  or  energy 
per  pound  than  nitrogen-free  extract  or  carbohvdrates,  having  about 
2.?5  times  the  value  of  the  digested  portions  of  these. 

Nitrogen-free  Extract  is  a  group  containing  a  number  of  substances 
of  widely  different  properties.  In  the  case  of  cottonseed  meal,  it  con- 
tains pentosans,  a  sugar  known  as  raflfinose,  and  some  other  substances. 
In  the  case  of  cottonseed  hulls,  it  is  composed  of  less  valuable  and 
less  easily  digested  substances.  The  nitrogen-free  extract  that  has 
been  digested  is  used  by  the  body  for  the  pur])oso  of  supplying  lieat 
and  energy,  and  for  the  production  of  fat. 

Crude  Fiber  is  that  portion  of  the  feed  which  is  left  after  it  has 
been  subjected,  first  to  the  action  of  boiling  IJ  per  cent,  sodium  hy- 
droxide, and  then  to  the  action  of  boiling  1^  per  cent,  sulphuric  acid. 
The  pure  kernel  of  cotton  seed  is  low  in  crude  fiber,  while  the  hull 
is  higii  in  crude  fiber.  The  digested  crude  fiber  has  some  value  to 
tlir^  animal  for  producing  heat,  but  the  work  involved  in  digestion  is 
so  great  that  in  many  causes  the  animal  really  secures  no  benefit  from 
the  digestion  of  crucle  fiber.  The  more  crude  fiber  a  feed  contains, 
the  poorer  is  its  quality,  compared  with  other  feeds  of  the  same 
character. 

Ash  is  the  residue  left  when  the  substance  is  burm^d.  It  consists 
largely  of  lime,  magnesia,  and  other  non-volatile  constituents,  as  w^ell 
as  some  carbon  hel(i  in  the  form  of  carbonate. 

Water  is  present  in  all  feeding  stuffs.  A  high  water  content  is 
liable  to  cause  damage,  to  the  feed  by  heating  or  fermentation,  espe- 
cially in  warm  weather.  The  greater  the  percentage  of  water,  the  lower 
are  the  percentages  of  other  ingredients. 

Productive  Value,  The  productive  value  of  a  feed  is  the  quantity 
of  fat  it  will  [HOfluce  on  a  fattening  animal,  when  added  to  a  ration 
already  sufficient  to  supf>ort  the  animal.  By  fat,  we  do  not  mean 
gain  in  weight,  but  actual  fat. 

Feeding  Value.  Tlie  feeding  value  of  a  feeding  stuff  may  be  ex- 
jiressed  in  terms  of  its  content  of  digestible  protein  and  its  productive 
value.     The  former  represents  its  value  for  the  production  or  repair 
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of  ile?li;  the  latter  its  value  as  a  source  of  heat,  energy,  or  fat.  An 
animal  requires  niucli  more  productive  value  than  it  does  digestible 
protein.     (For  discussion,  see  Bulletin  170.) 


PRODUCTS  FROM  COTTON  SEED. 

Tahle  2  contains  the  quantities  i)f  the  various  products  secured 
from  cotton  seed,  as  calculated  from  the  United  States  Census  Reports 
and  from  Bulletin  131,  Bureau  of  the  Census.  The  report  in  the  tenth 
census  (1880)  is  evidently  only  an  estimate. 

TABLE  2.— PRODUCTS  FROM   A  TON   OF  COTTON  SEED. 


Meal 
lbs. 


Oil 
lbs. 


U.  S.  Tenth  Census.  1879 

U.  S.  Twelfth  Census,        1899 
U.  S.  1904 

U.  S.  Thirteenth  Census,   1909 
U.S.  1914 

Texas  1899  (L*.  S.  Census) 

Texas  1904  (U.  S.  Cen.nus) 

Texas  1909  (U.  .S.  Census) 

Texas  1914  (U.  S.  Census) 


750' 
713; 
813' 
875 
915 
730; 
788! 
864 
9041 


250| 
288 
300 
301 
299 
264 
280] 
224 
'261 


)\            978 

22 

0 

943 

23 

33 

725 

35 

127 

663 

46 

115 

579 

69 

138 

948 

23 

35 

780 

39 

113 

743 

51 

68 

616 

78 

141 

38.0 
40.0 
40.1 
39.9 
35.2 
37.3 
36.5 
34.7 


The  table  shows  an  increase  in  the  quantity  of  meal,  and  of  lint  se- 
cured since  1880,  and  a  decrease  in  the  (juantity  of  hulls.  There  is 
no  evident  increa.«te  in  the  quantity  of  oil  since  1899  for  Texas,  and 
since  1904,  for  the  entire  country.  This  is  not  what  we  should  ex- 
pect from  the  results  of  the  chemical  analysis  of  the  cottonseed  meal, 
as  it  contains  less  oil  than  formerly.  The  lower  quantity  of  oil  is, 
however,  offset  to  some  extent  by  the  larger  yield  of  meal. 

The  increase  in  lint  is  due  to  its  more  thorough  removal  from  the 
seed.  The  increase  in  meal  is  due  [)artly  to  changes  in  methods,  partly 
to  the  manufacture  of  products  of  lower  grade.  The  decrease  in  hulls 
is  chiefly  due  to  the  fact  that  more  of  them  get  into  the  meal  but  also 
to  the  fact  that  they  arc  more  closely  delinted. 

coMPOsrrrox  of  tex.vs  meal. 

The  average  cottonseed  meal  on  the  Texas  market  has  decreased  in 
feeding  value  since  1907,  when  the  amended  feed  law  went  into  effect. 
This  is  shown  in  Table  3,  which  contains  the  average  composition  of 
Texas  cottonseed  meal,  as  shown  by  analvses  made  for  the  Feed  Con- 
trol from  July  1.  1907,  to  January  1,  1916,  averaged  in  periods  of 
six  months.  These  averages  include  both  cottonseed  cake  and  cotton- 
seed mesl. 
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TABLE  S.— AVERAGE  PERCENTAGE  COMPOSITION  OP  TEXAS  COTTON  SEED  MEAL. 
SAMPLES,  COLLECTED  BY  FEED  INSPECTORS. 


2 

u 


s 

ft 

Sa 

-g 

a 

d 

Is 

< 

Z 

S 

July  1, 
Jan.  1, 
July  1, 
Jan.  1, 
July  1. 
Jan.  1, 
July  1, 
Jan.  1, 
July  1. 
Jan.  1, 
July  1, 
Jan.  1, 
July  1, 
Jan.  1. 
July  1, 
Jan.  1, 
July  1. 


11  ^a7  Jan.  1, 
llni^-J.ily  1, 
lliijs  f:in.  1, 
1U'^>  i*ily  1, 
llM!!i    rrin.  1, 

IMoliily  1, 
1M^^  fin.  1, 
1{<M  hily  1, 
IJ'if  Lm.  1. 
1L._  .,jly  1, 
1912-Jan.  1, 
1913-July  1, 
1913-Jan.  1, 
1914-July  1, 
]914'-Jan.  1. 
1915-July  1. 
1915-Jan.  1, 


1908. 
1908. 
1909. 
1909. 
1910. 
1910. 
1911. 
1911. 
1912. 
1912. 
1913. 
1913. 
1914. 
1914. 
1915. 
1915. 
1916. 


47.65 
47.89 
47.42 
44.86 
47.41 
45.75 
46.54 
45.55 
46.59 
45.21 
44.87 
44.79 
45.14 
44.46| 
45.42 
44.19 
43.71, 


9.73 
8.94 
8.99 
9  09, 
9.13, 
8.91 
8.98 
8.87 
8.79 
8.33 
8.57 
8.37 
8.51 
8.50 
8.08 
7.86 
7.38 


6.50 
6.91 
6.78 
7.65! 
7.66 
7.85 
7.66 
8.15 
7.78 
8.79 
8.91 
9.22 
9.52 

10.05 
8.61 
9.39 

10.62; 


I 


23.74 
23.79 
25.05 
26.34 
23.37 
25.15 
25.07 
25.22 
24.60 
24.77 
25.64 
25.13 
24.05 
23.52 
25.14 
25.46 
25.35 


6.62 
6.86| 
6.05; 
6.24i 
6.90; 
7.09 
6.491 
6.97 
6.761 

7.42; 

6.66; 
7.15 
7.33 
7.90 
7.07 
7.34 
7.4l| 
I 


5.76 
5.61 
5.71 
5.81 
5.53 
5.25 
5.26 
5.28 
5.48 
5.48 
5.35 
5.34 
5.45 
5.57 
5.68 
5.76 
5.53 


266 
158 
159 

98 
212 

74 
223 
112 
184 
163 
174 
189 


41.07 
41.28 
40.88 
38.67 
40.87, 
39.441 
40.12; 
38.95 
40.16, 
38.65' 
38.36. 
38.30 
140{  38.591 
130'  37.70 
2081  38.83 
185  37.78: 
257    37.071 


19. 2& 
18.87 
19.04 
18.78 
18.78 
18.63 
18. 8S 
18.39 
18.63 
17.92 
18. la 
17.87 
17.86 
17.46^ 
17.89 
17.56- 
16.98 


An  examination  of  the  table  shows  a  decrease  in  protein  and  in 
fat,  and  an  iiioiease  in  nitrogen-free  extract  and  crude  fiber.  The  ash 
content  is  little  variable  and  the  water  content  shows  a  slight  increase. 

There  is  a  general  tendency  for  the  protein  and  fat  to  be  higher 
and  the  crude  fiber  to  be  lower  during  the  first  six  months  of  the 
season.  The  lower  per  cent,  of  protein  and  fat  found  during  the 
second  six  months  is  accompanied  by  a  higher  amount  of  crude  fiber, 
but  this  increase  in  crude  fiber  is  not  always  in  proportion  to  the 
decrease  in  protein  over  the  first  six  months.  In  1908-9,  for  example, 
during  the  fiist  six  months  of  the  season,  cottonseed  meal  averaged 
47.42  protein  and  8.99  fat;  while,  during  the  second  six  months,  the 
average  was  44.86  protein  and  9.09  fat.  In  the  first  period,  the  aver- 
age percentage  of  crude  fiber  was  6.78;  while  during  the  second  period 
it  was  7.65.  Thus  a  decrease  of  2.56  per  cent,  in  protein  is  accom- 
panied by  an  increase  of  only  0.87  per  cent,  cnide  fiber.  This  indi- 
cates that  the  seed  worked  during  the  second  period  contained  a 
smaller  per  cent,  of  protein  than  the  seed  worked  during  the  first 
penod.  A  similar  difference  in  the  seed  is  indicated  in  some  of  the 
other  periods. 

An  increase  in  the  crude  fil)er  in  cottonseed  meal  means  an  increase 
in  the  quantity  of  cottonseed  hulls  present.  An  examination  of  the 
table  shows  a  steady  increase  in  crude  fiber.  There  has  thus  been,  on 
an  average,  an  increase  of  cottonseed  hulls  present  in  cottonseed  meal 
sold  in  Texas.  The  average  Texas  feeders  in  1915  received  cottonseed 
meal  that  contains  considerablv  less  protein  and  more  hulls  than  was 
received  by  the  feeders  in  1907.  The  guaranteed  value  is  also  less, 
since  most  of  the  meal  is  now  sold  as  prime,  rather  than  choice. 

The  decrease  in  quality  is,  of  course,  accompanied  by  a  decrease  in 
feeding  value.  This  is  also  shown  in  the  table.  The  dis^cstible  pro- 
tein decrease's  from  41.07  to  37.07,  and  the  productive  value,  expressed 
as  fat,  decreases  from  19.28  to  16.98.     The  decreR'^il'^Wy(^^WSi^ue 


Composition  of  Cottonseed  Meal  and  Cotton  Seed.  9 

to  improved  methods  of  manufacture,  and  to  the  retention  of  hulls 
in  the  meal  for  the  purpose  of  manufacturing  prime  rather  than  choice 
meal.  That  is  to  say,  in  1907-8  a  large  proportion  of  the  mills  were 
making  choice  meal,  containing  about  55  per  cent,  protein  and  fat 
combined;  but  in  1915-16,  only  a  small  number  of  mills  were  mak- 
ing choice  meal,  while  most  of  them  were  endeavoring  to  make  prime 
meal,  containing  51  per  cent,  protein  and  fat  combined.  The  tendency 
is  for  cottonseed  meal  to  decrease  in  feeding  value  until  it  reaches  the 
minimum  permitted  by  the  State  laws,  or  other  controlling  influences. 


CHANGES  IN  QUALITY  IN  OTHER  STATES. 

The  decrease  in  average  quality  of  cottonseed  meal  observed  in 
Texas  also  may  be  found  to  occur  in  other  States  when  a  sufficiently 
long  period  of  time  is  taken  into  consideration. 

TABLE  4.— AVERAGE  COMPOSITION  OF  SOUTH  CAROLINA  COTTONSEED    MEAL. 


Season— 

No.  of 
Sampler 

Ammonia 
Per  Cent 

1890-1 

1891-2 

30 

25 

20 

22 

33 

34 

40 

39 

40 

52 

60 

49 

69 

57 

62 

71 

99 

114 

115 

133 

177 

153 

171 

188 

90 

8.37 
8.21 

1892-2 

8.40 

189^ 

1894-5 

8.64 
8.19 

1895-« 

1896-7 

1897-8 .    .        

1898-9 

8.45 
8.69 
8.39 
8.25 

189^1900 

1900-1....    ..    

8.73 
8.55 

1901-2., 

1902-3....  ■;::;:.:;::::;:::..:'■       .;■.:::.:■.:.::•...:.. 

7.93 
8.08 

1903-4...                                                                                              

7.92 

1904-5 

7.42 

1905^ 

7.51 

1906-7 

7.32 

1907^ 

7.40 

1908-9 

7.27 

1909-10 

7.20 

1910-11 

7.26 

1911-12..  .               

7.54 

1912-13 

7.37 

1913-14 

7.28 

1914-15 

7.21 

>^outh  Carolina. — Table  No.  4  shows  the  average  composition  of 
samples  of  South  Carolina  cottonseed  meal  collected  under  the  fer- 
tilizer law,  as  given  in  Bulletin  No.  181  of  the  South  Carolina  Ex- 
periment Station.  The  average  composition  from  1890-1  to  1900-1 
shows  no  decrease,  but  varies  irregularly  from  8.19  per  cent,  ammonia 
(42.17  protein)  in  1894-5  to  8.78  per  cent,  ammonia  (44.96  protein) 
in  1899-1900.  After  1900-1,  when  the  average  ammonia  was  8.55  per 
cent,  there  was  a  decrease  until  approximately  1908-9  (7.27  per  cent, 
ammonia,  or  37.44  per  cent,  protein),  after  which  year  the  average 
is  again  somewhat  irregular.  To  judge  by  other  States,  the  decrease 
^'11  continue  until  the  average  is  very  near  the  minimum  permitted 
by  the  State  law,  namelv.  7.0  per  cent,  ammonia  or  36  per  cent, 
protein. 
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TABLE  !i,- 


-AVERAGE  PERCENTAGE  COMPOSITION   OF  LOUISIANA   COTTONSEED 
MEALS. 


Year. 


Nitrogen 

Protein 

Fat 

Crude 
Fiber 

Free 
Extract 

Water     i 

1 

42.22 

8.87 

8.05 

25.72 

8.12 

40.88 

9.84 

9.22 

24.58 

8.75 

41.96 

8.96 

8.87 

25.56 

8.141 

42.12 

8.30 

9.47 

26.19 

7.26 

40.74 

8.16 

9.29 

27.43 

7.7ll 

39.26 

8.06 

11.16 

27.68 

7.51 

39.07 

8.25 

12.04 

26.54 

7.82! 

Ash 


1906-7. 
1907-08 
1908-9. 
1909-10 
1910-11 
1912-13 
1913-14 


7.02 
6.73 
6.51 
6.66 
6.67 
6.43 
6.28 


Louisiana, — Table  Xo.  5  shows,  the  average  composition  of  Louisiana 
cottonseed  meal,  compiled  from  Feed  Control  bulletins  of  the  Experi- 
ment Station,  or  of  the  Department  of  Agriculture.  The  average  pro- 
tein content  of  Louisiana  meal  decreases  from  42.32  per  cent,  in 
1906-7  to  39.07  per  cent,  in  1913-14.  The  crude  fiber  increases  from 
8.05  in  1906-7  to  12.04  in  1913-14.  During  this  period  there  has 
been  an  average  increase  of  about  4  per  cent,  crude  fiber  or  about  9 
per  cent,  hulls.  It  is  to  be  expected  that  the  decrease  in  quality  will 
continue  until  some  effective  check  is  interposed. 

Massachusetts. — Table  Xo.  G  shows  the  average  composition  of  cot- 
tonseed meal  sold  in  Massachusetts  as  given  in  Bulletin  No.  158  of 
the  Massachusetts  Experiment  Station.  There  is  a  very  large  decrease 
in  protein^  from  46.02  in  1907  to  40.2  per  cent,  in  1914,  and  an  in- 
crease in  crude  fiber  from  5.08  per  cent,  in  the  first  period  to  9.04  per 
cent,  in  the  last  period.  This  is  an  increase  of  3.06  per  cent,  crude 
fiber  or  about  8  per  cent,  hulls.  Unless  some  other  check  is  inter- 
posed, the  decrease  in  quality  may  continue  until  the  Interstate  min- 
imum of  36  per  cent,  protein  is  nearly  reached,  when  the  crude  fiber 
would  average  about  13.4  per  cent.  The  demand  for  prime  or  choice 
meal  may  also  interpose  a  check. 


TABLE  6.— COMPOSITION  OP  COTTONSEED  MEAL  SOLD  IN 
MASSACHUSETTS. 


Year 

No  of 
Samples 

Protein 
Per  Cent 

Fat 
Per  Cent 

Fiber 
Per  Cent 

1897-1902                                              

93 
190 
85 
30 
64 
87 
50 

46.2 
45.4 
42.0 
41.0 
41.0 
40.2 
40.2 

11.2 
9.6 
9.2 
8.2 

7.7 
7.7 
7.6 

5.8 

1902-1906 

6.4 

1906-1911      

7.3 

1911 

7.7 

1912      , .              

8.4 

1913 

9.2 

1914 

9.4 

Other  States. — Table  Xo.  7  shows  the  average  composition  of  vari- 
ous cottonseed  meals  sold  in  other  States.  We  have  not  attempted  to 
collect  averages  for  a  sufficiently  long  period  to  show  the  changes  ^s- 
cussed  above.  The  average  composition  of  cottonseed  meal  quoted 
from  the  ^'Cotton  Plant"  represents  analyses  made  before  1900.  They 
show  a  high  protein  and  fat  content  and  a  very  low  crude  fil)er  con- 
tent as  compared  with  the  recent  analyses  ^i^'^^Viii'db^telto^K::'^^^ 
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high  fat  content  (14.23  per  cent.).,  of  course,  means  a  great  loss  of 
valuable  oil  due  to  incomplete  extraction,  and  the  decreased  oil  con- 
tent shown  by  recent  analyses  sliows  decided  improvements  in  the 
methods  of  extraction.  The  increase  in  crude  fiber  shows  the  pres- 
ence of  an  increased  quantity  of  hulls. 

TABLE  7.— COMPOSITION  OF  VARIOUS  COTTONSEED  MEALS. 


t 

2 

a 
B 

c 

^ 

V 

0 

g 

J3 

Z 

a, 

U] 

u 

C8 

K 

cW 

V 

n 

fe 

•^Eb 

•< 

OB 

Z 

£ 

^ 

The  Cotton  Plant  (to  1890) 

The  Cotton  Plant  all  Meal  400. 

New  York,  1911  for  1910 

New  York,  1912  for  1911 

New  York,  1913  for  1912 

New  York,  1914  for  1913 

New  York,  1915  for  1914 

New  Jersey,  1909-10 

New  Jersey.  1910-11 

New  Jersey.  1911-12 

New  Jersey,  1912-13 

New  Jersey,  1913-14 

Pennsylvania,  1906 

Pennsylvania,  1907 

Pennsylvania,  1908 

Pennsylvania.  1909 

Pennsylvania,  1910 

Pennsylvania,  1911 

Pennsylvania,  1912 

Pennsylvania.  1914 

Kentucky,  1914 

North  Carolina,  1906-7 

North  Carolina.  1908-9 

North  Carolina,  1912-13 

Georgia,  1913-14  (fertilizer) 

Georgia  Feed,  1911-12 

Georgia  Feed,  1912-13 

Georgia  Feed.  Nov..  1913-1915. 


144 
144 

17 
27 
32 


44.091 
43.26 
40.25 
41.16 
40.70 
39.81 
40.65 
39.12 
40.05 
39.70 
40.30 
40.40 
41.21 
39.16 
41.75 
41.41 
40.11 
41.19 
40.87 
40.88 
40.90 
38.31 
39.95 
38.50 
41.87 
38.11 
38.43 
38.34 


8.03 
8.29 
8.26 
7.55 
7.71 
8.08 
8.49 
7.98 
7.98 
7.86 
9.09 
9.55 
8.79 
8.69 
8.18 
8.34 
8.44 
7.97 
7.79 


5.16 
5.44 
9.11 
6.99 
8.31 
9.89 
8.97 
8.61 
7.83 
8.25 
8.86 
8.55 


20.85    14.23 
22.31     13.45 


10.16 
8.39 
8.15' 
8  73, 
8.65 
9.53 

10.11 
9.95 


7.64  10.46 
8.62   9.92 

7.65  9.36 


30.22 
28.231 
31.51! 


8.62 
8.52 


7.05 
7.02 


The  average  New  York  analyses,  average  from  the  Ex}>eriment  Sta- 
tion bulletins,  show  aji  almost  stable  condition  with  regard  to  protein 
and  crude  fiber.  The^Je  are  quite  similar  to  the  analyses  averaged 
from  the  Xew  Jersey  Experiment  Station  bulletins.  The  analyses 
made  in  Pennsylvania  from  bulletins  of  the  Department  of  Agricul- 
ture, with  the  exception  of  1907,  show  an  increase  in  cnide  fiber.  In 
the  case  of  North  Carolina,  with  the  exception  of  1906-7,  the  aver- 
age composition  reached  several  years  ago  the  minimum  of  7.5  per 
cent,  ammonia  permitted  by  the  fertilizer  law.  The  average  Georgia 
analyses  made  under  the  fertilizer  law  are  somewhat  above  the  mini- 
mum of  7.5  per  cent,  ammonia  permitted  by  the  fertilizer  law,  but 
the  averages  made  under  the  foregoing  law  are  below  the  minimum  of 
7.5  per  cent,  ammonia  or  38.63  per  cent,  protein. 

Table  No.  8  shows  the  average  composition  of  cottonseed  meal  made 
in  some  Georgia  mills  during  August  and  Se])teml3er  according  to  a 
statement  of  the  Picard-Law  Company,  Atlanta,  Georgia,  printed  in 
the  Oil  Miller,  October,  1915.  The  analyses  do  not  represent  the 
larger  mills,  which  have  their  own  chemists.  The  number  of  mills 
that  were  represented  in  August  and  September,  1S'1'^,®^'?^V'MV^'i^1g 
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the  number  represented  in  previous  years  was  not  given.  A  decrease 
in  the  quality  of  cottonseed  meal  as  shown  by  the  ammonia  content  is 
clearly  shown.  Meal  sold  in  Georgia  may  not  contain  less  than  7.5 
per  cent,  ammonia.  These  analyses  show  that  considerable  quantities 
of  a  product  below  the  Georgia  requirements  have  been  made  in  Georgia 
during  August  and  September  for  a  number  of  years.  This  meal  may 
have  been  exported  to  foreign  countries  or  to  States  that  have  a  lower 
protein  requirement  than  Georgia,  and  not  sold  as  cottonseed  meal  in 
Georgia  contrary  to  Georgia  law. 

TABLE  8.— COMPOSITION  OF  GEORGIA  COTTONSEED  MEAL  IN  AUG.-SEPT. 


Aug.-Sept. 

Moisture 
Per  Cent 

Oil 
Per  Cent 

Ammonia 

1911 

9.18 
9.13 
9.46 

9!40 

8.36 
7.96 
7.51 
7.38 
6.61 

7.25 

1912 

7.12 

1913 

7.39 

1914. 

7.46 

1915 

7  05 

CAUSES   OF  DECREASE  IN   QUALITY. 

The  decrease  in  quality  of  cottonseed  meal  is  due  to  two  causes. 

First.  It  is  due  to  improvements  in  the  process  of  oil  milling, 
leading  to  a  better  separation  of  meats  from  the  hulls  and  a  better 
extraction  of  oil  from  the  cake. 

Second.  It  is  due  to  the  control  of  the  hull  content  of  the  meal 
for  the  purpose  of  making  meal  of  the  desired  protein  (nitrogen  or 
ammonia)   content,  or  protein  and  fat  content. 

These  two  topics  will  be  discussed  in  subsequent  pages. 

DESCRIPTION   OF  THE  PROCESSES  OF  OIL   MILLING. 

In  order  to  discuss  properly  the  improvements  in  the  processes  of 
oil  milling,  it  is  necessary  to  have  a  description  of  the  piocess  of  oil 
milling. 

One  Description. — The  following  is  one  outline  of  the  ]>roccas  of 
crushing  cotton  seed: 

The  seeds  are  unloaded  from  the  cars  and  placed  in  piles  upon 
the  floor  of  the  warehouse.  In  some  cases,  they  are  distributed  in 
several  places,  and  thus  mixed  with  other  seeds;  in  otlier  cases,  the 
different  kinds  are  piled  separately.  The  seeds  are  taken  first  to 
machines,  which  remove  dust,  dirt,  cotton  bolls,  trash,  loose  lint,  etc., 
the  valuable  portions  being  saved.  The  amount  of  dirt  and  trash  is, 
in  some  cases,  considerable.  Dirt  and  tra?h  removed  from  the  cotton 
during  the  process  of  ginning  are  sometimes  mixed  with  the  t^eed  by 
the  ginner.     This  is  now  prohibited  in  Texas  by  the  wareliouse  law. 

The  seeds  are  then  reginned,  once  or  more,  for  the  pur]K)?c  of  re- 
moving some  of  the  short  lint  adhering  to  them.  Under  ordinary 
conditions  this  lint  is  worth  i  to  1  cent  per  pound,  but  during  war 
conditions,  it  has  been  worth  as  much  as  7  cents  per  pound,  as  it  is 
used  in  the  manufacture  of  gun  cotton.     The  seed  may  be  reginned 
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moderately,  or  closely,  or  several  times.  The  lint  secured  in  the  close 
reginning  is  so  shoit  tliat  it  is  ordinarily  of  low  value,  and  under 
normal  conditions  its  removal  is  not  often  profitable. 

The  seed  next  go  to  the  hullers.  They  consist  of  a  series  of  knives 
revolving  on  a  disc  or  cylinder  against  a  fixed  knife.  The  hullers  cut 
the  seed  so  that  the  kernels  may  drop  out.  Two  hullers  are  usually 
used,  but  sometimes  only  one.  When  two  hullers  are  used,  the  first 
one  cuts  most  of  the  seed.  The  second  one  cuts  the  remainder  and 
grinds  the  hulls  so  that  the  desired  amount  of  hull-bran  goes  in  with 
the  kernels.  The  adjustment  of  the  knives  is  varied  to  suit  the  nize 
of  the  seed,  the  cut  desired  in  the  first  huller,  and  the  amount  of 
grinding  desired  in  the  second.  With  three  hullers,  the  introduction 
of  hull-bran  is  still  more  easily  regulated.  With  only  one  huller,  it  is 
difficult  to  cut  all  the  seed  properly;  either  there  is  a  loss  of  oil,  by 
absorption  by  the  lint  or  hulls,  or  loss  of  meats,  due  to  uncut  seed. 

The  first  huller  should  cut  the  hull  only,  so  that  the  entire  kernel 
drops  out,  but  of  course  a  certain  proportion  of  the  kernels  are  cut. 
If  the  kernels  are  cut  too  much  or  are  mashed  by  dull  knives  or  wrong 
adjustment  during  the  hulling,  oil  is  absorbed  by  the  hulls  or  the  lint 
on  the  hulls,  and  fine  particles  of  the  kernels  stick  to  the  hulls  or 
are  mashed  into  them  or  the  lint.  The  result  is  a  loss  of  oil  due  to 
absorption.  Close  delinting  is  said  to  reduce  loss  of  oil  by  absorp- 
tion. The  mixture  of  the  hulls,  kernels,  and  uncut  seed  from  the 
first  huller  go  to  the  first  shaker,  which  carries  perforated  metal 
screens,  which  are  usually  flat  and  vibrate  by  shaking.  In  going  over 
the  screens,  the  hulls  felt  together,  and  the  kernels  drop  through  the 
perforations  and  are  conveyed  to  the  rolls.  The  sizes  of  the  perfora- 
tions are  adjusted  to  the  kind  of  seed  and  the  grade  of  meal  desired. 
The  Atlanta  Utility  Works,  on  page  7  of  the  Oil  Miller  for  Febru- 
ar}%  1915,  and  elsewhere,  advertise  shakers  with  "^Kemovablc  -^ash  to 
regulate  the  ammonia." 

When  the  seed  are  closely  delinted,  there  is  diffitnilty  in  separat- 
ing, which  is  sometimes  overcome  by  the  use  of  unperforated  metal 
before  the  screens  in  the  first  shaker,  which  permits  the  hulls  to  felt 
together  before  they  reach  the  perforations. 

The  hulls  and  uncut  seeds  from  the  first  shakers  go  to  the  first 
heaters.  These  are  a  cylindrical  screen  containing  revolving  paddles 
which  beat  the  material,  knock  out  the  kernels  and  permit  them  to 
fall  through  the  perforations  of  the  screen.  The  kernels  usually  fall 
upon  a  second  flat  screen,  which  makes  a  further  separation  of  ker- 
nels from  hulls.  The  kernels  go  into  the  conveyor  to  the  rolls.  The 
tailings  from  the  first  beater  go  to  the  second  huller.  The  knives  of 
this  huller  are  set  sufficiently  close  to  cut  all  the  seed  that  pass  the 
first  huller,  and  also  to  grind  the  hulls,  so  as  to  put  a  sufficient 
quantity  of  hulls  in  with  the  kernels  to  make  the  desired  composition. 

The  Carver  Company  make  the  following  statement  in  regard  to 
second  hulling: 

"In  the  process  of  Cotton  Seed  Oil  Milling  where  it  is  desired  to 
do  double  hulling,  or  regrind  the  hulls  to  obtain  hull-bran,  the  Disc 
Huller  is  the  proper  machine  for  this  work.  At  this  point  in  the 
progress  of  the  product  through  the  mill  there  .^bf^MM  bJ^'lLjX^Oy'W^^ 
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of  the  cottonseed  meats  or  meals  in  the  hulJ ;  in  fact,  if  tlie  i)revious 
operations  have  been  performed  efficiently,  the  amount  of  meats  should 
not  be  above  1.  or  2  per  cent.  This,  therefore,  allows  for  the  effi- 
cient use  of  the  disc  huUer,  its  abrasive  action  being  just  what  is 
desired  to  grind  the  hull  to  a  fine  state,  thus  producing  a  product 
that  allows  of  a  separation  giving  hull-bran  and  hull;  but,  due  to  the 
low  percentage  of  meats,  the  absorption  loss  becomes  negligible." 

The  product  of  the  second  huller  falls  upon  the  second  shaker, 
consisting  of  vibrating  screens  like  those  of  the  first  shaker,  but  with 
different  perforations.  The  kernels  and  hull-bran  go  into  a  conveyor 
to  the  rolls.  The  hulls  go  to  a  second  beater  similai-  to  the  first  beater. 
The  hulls  from  this  machine  go  to  the  hull  house  and  the  product, 
consisting  of  hull-bran,  with  verv  little  kernels,  goes  to  the  rolls. 

The  mixture  of  kernels  and  hull-bran  from  the  first  and  second 
shnker  and  the  fir^^t  and  second  beater. go  to  the  rolls,  where  thev  are 
crushed  into  thin  flakes,  for  the  purpose  of  nipturing  the  oil  cells. 

They  then  go  to  the  cookers,  where  they  are  cooked  by  steam  under 
a  pressure  varying  from  100  pounds  to  30  ix)unds,  for  about  forty 
minutes.  In  case  of  a.  verv'  dr}-  seed,  some  water  may  be  added  be- 
fore the  kernels  are  cooked.  In  case  of  damp  seed,  there  is  a  loss  of 
moisture  during  the  cooking. 

The  cooked  product  is  then  formed  into  cakes,  covered  with  cloth 
made  of  camel's  hair  nnd  ])laced  in  hydraulic  presses.  The  oil  is  then 
ex|K41ed  by  means  of  hydraulic  pressure  in  presses  usually  holding  IG 
press  boxes,  and  the  residue  consists  of  a  hard  slab  of  cottoibced  cake 
about  \  inch  thick,  32  inches  long,  and  14  inches  wide,  weighing 
al)out  13  pounds.  When  meal  is  desired,  the  cake  is  first  broken  up 
in  a  cake  breaker,  and  then  ground  to  a  fine  meal. 

The  above  is  known  as  the  hydraulic  process,  which  is  the  usual 
pi;)cess.  In  the  expeller  pi'ocess  (sometimes  called  cold-pressed  ])ro- 
(•(ss),  the  kernels  and  hull-bian  are  separated  as  described  above:  and 
then,  without  previous  cooking,  the  oil  is  expelled  by  passing  the  mix- 
ture through  the  expeller.  where  it  is  subjected  to  intense  pressure 
by  means  of  rolls.  The  rolls  and  the  product  become  hot  during  the 
expression.  This  product  is  in  tiie  form  of  flakes,  but  is  similar  in 
chemical  composition  to  hydraulic  cottonseed  cake  or  meal.  It  should 
not  be  confused  with  cold  pressed  cotton  seed  (so-called),  which  \s 
made  from  the  entire  seed  from  which  the  hulls  have  riot  been  re- 
moved, and  therefore  contains  a  large  percentage  of  hulls. 

Another  Description.  The  following  is  a  description  of  another 
modification  of  the  process,  as  given  in  Catalogue  Xo.  T5  of  the  Bauer 
Hi  OS.  Company: 

^  "The  illustration  on  pages  22  and  23  shows  a  complete  hulling  and 
separating  plant  in  connection  with  which  the  'scientific'  hull  retain- 
ing process  is  used.  It  will  require  but  little  explanation  to  enable 
tlu*  practical  Oil  Mill  man  to  understand  the  pioccss  as  shown.  The 
conveyor  Hringing  the  seed  from  the  linters  is  continued  over  the  top 
of  all  machines,  dro])])ing  and  passing  the  seed  through  the  huller, 
which  is  the  first  machine  in  the  installation,  and  it  must  be  .so  ad- 
jcsted  that  the  hulling  ]>lates  will  cut  all  the  seed  as  in  an  ordinarv 
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single  hulling  plant.  This  adjustment  is  quickly  accomplished  by 
means  of  the  temper  screw  at  the  end  of  the  shaft.  The  ^scientific^ 
patented  deflecting  valve  is  located  above  the  top  screen,  which  must 
be  so  adjusted  that  50  per  cent  of  the  product  from  the  huller  is 
immediately  passed  to  the  bottom  screen,  the  remaining  portion  being 
evenly  distributed  over  the  top  screen. 

"The  meats  from  both  screens  arc  delivered  to  a  9-inch  conveyor 
located  on  the  floor,  and  passing  under  the  discharge  of  all  the  sepa- 
rating machines  in  the  system.  The  tailings  from  the  double  shaker 
fire  dropped  into  another  9-inch  conveyor  located  on  the  floor  and  run- 
ning parallel  with  the  meats  conveyor  referred  to  above,  and  by  this 
conveyor  delivered  into  the  boot  of  the  elevator  which  returns  them 
to  the  conveyor  alx)ve  the  separator.  The  meats  recovered  by  this 
machine  are  also  delivered  into  the  meats  conveyor,  joining  the  meats 
from  the  first  double  shaker.  The  tailings  from  this  beater  are  de- 
livered into  the  outside  hull  conveyor,  and  carried  to  the  boot  of  the 
second  elevator  and  again  returned  to  the  conveyor  above  the  ma- 
chines, and  by  it  delivered  to  the  second  disc  machine,  which  is 
equipped  for  retreating  the  hul^. 

''The  ]>urpose  of  this  retreating  process  is  threefold : 

"1.  To  produce  just  the  right  amount  of  good,  clean  hull-bran 
to  control  the  ammonia  content  of  the  meal. 

'•2.  To  remove  from  the  hulls  all  meats  that  may  be  adhering  to 
rhem  by  reason  of  imperfect  hulling. 

"3.  To  recover  any  whole  seed  that  may,  by  accident,  have  escaped 
the  huller. 

"The  steel  frame  shaker  beneath  removes  a  large  percentage  of  the 
hull-bran,  which  product  is  discharged  into  the  meats  conveyor,  join- 
ing the  meats  recovered  by  the  preceding  machines.  The  tailings  ai'e 
dropped  into  the  outside  conveyor  and  delivered  into  the  boot  of  the 
third  elevator,  which  again  returns  them  to  the  conveyor  above  the 
machines  which  delivers  them  to  the  finishing  beater,  where  all  the 
remaining  hull-bran  and  fine  floury  meats  are  lecovered  and  dropped 
into  the  meats  conveyor  on  the  floor,  then  passing  on  to  the  rolls,  the 
finished  hulls  being  conveyed  to  the  hull  house,  or  to  the  extinguisher." 

.1  SuperintendehV s  Outline.  The  following  outline  of  cotton  seed 
manufacture  is  taken  from  a  paper  read  by  F.  E.  Voorhees  in  the 
Proceedings  of  the  Oil  Mill  Superintendents'  Association,  June,  1913: 

"1.  Character  of  Seed  and  Its  Influence  Upon  the  Yield  and  Qual- 
ity of  the  OH, — ^We  all  know  the  cotton  plant  requires  from  five  and 
a  half  to  six  and  a  half  months  for  maturity.  The  various  conditions 
prevent  a  uniform  quality  of  seed.  Thus  we  have  from  the  picking, 
uripe,  half  ripe,  and  ripe  seed.  The  three  kinds  make  it  a  study  to 
'^ore  seed  for  oil.  Quality  of  seed  is  a  most  important  consideration 
in  an  oil  mill,  for  the  quaJity  of  the  raw  material  determines  not  only 
the  quality  of  oil  expressed,  but  the  percentage  yield  of  oil  as  well. 
Inferior  seed  usually  produces  inferior  crude  oil,  and  it  takes  skill  to 
work  inferior  with  good  seed  and  it  involves  great  danger  to  the  qual- 
ity. Seed  ought  to  be  graded  and  milled  separately.  Different  loca- 
tions furnish  more  or  less  moisture  to  the  seed,  but  seed  obtained  from 
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the  first  picking  contain  more  moisture  than  seed  picked  later  in  the 
season. 

"2.  Olassijication. — Seed  should  be  classified  according  to  its  de- 
gree of  maturity.  The  riper  seed  is  the  superior;  as  the  unripe 
seed  is  inferior,  so  is  wet,  musty,  and  rotten  seed;  it  is  composed 
of  unstable  organic  compounds,  and  when  in  bulk  it  has  a  great  in- 
fluence on  heating.     To  have  prime  seed,  it  should  be  sacked. 

"3.  Storage. — Seed  that  has  undergone  any  amount  of  heating  will 
not  produce  prime  oil.  For  this  reason,  in  storage,  seed  sacks  ought 
to  be  used.  Many  places  do  not  sack  the  seed  on  account  of  storage 
capacity.  In  sacks  it  requires  from  90  to  95  cubic  feet  per  ton  and 
in  bulk  or  loose  only  %h  cubic  feet,  and  when  packed,  only  65  cubic 
feet,  but  no  matter,  seed  must  be  kept  cool  and  dry. 

"4.  Handling  Seed, — The  drier  the  seed,  the  easier  it  is  to  handle 
them  and  less  apt  to' clog  \he  spouts  and  passageways. 

^^5.  Cleaning, — This  is  the  foundation  for  the  proper  handling  of 
the  material  for  the  press  room.  The  seed  is  received  contaminated 
with  various  amounts  of  foreign  matter,  such  as  bolls,  flocks  of  lint, 
pebbles,  sand,  twigs,  leaves,  nails,  b(4>:s,  metal,  etc.,  which  must  be 
removed:  all  oil  mills  must  be  equipped  with  ample  cleaning  machin- 
ery. In  the  preliminary  mechanical  treatment  of  the  raw  seed,  the 
loss  in  weight  arises  from  two  sources,  viz.:  separation  of  mixed  for- 
eign matter  and  separation  of  material.  Moisture  of  the  seed  is  about 
6  per  cent,  of  the  weight  of  the  original  seed,  but  conditions  will  in- 
crease the  loss. 

"6.  Regrinding  or  Delinting. — We  must  have  the  linters  well  set 
with  sharp  saws,  for  a  good  delinting  helps  the  hulling  and  the  sepa- 
ration. 

"Httlling. — Hulling  is  a  very  difffcult  process,  the  dryer  the  seed 
is  the  better  the  hulling  is  done,  for  when  thoroughly  dr}'  and  free 
from  all  excess  of  lint  it  is  not  so  hard  to  accomplish.  The  hull  is 
easily  broken  and  the  meat  is  loose  and  drops  out  of  the  cracked  hull; 
but  when  the  seed  is  not  well  matured,  damp  and  soft,  the  hull  will 
not  break  but  mashes.  It  is  hardly  possible  to  g?t  the  meats  from 
the  hulls.  Seed  must  be  cut  but  not  mashed.  It  is  why  in  the  new 
oil  mill  practice  we  use  with  such  effectual  results,  I  mean  the  use  of 
the  disc  huller,  which  the  cutting  edges  of  the  plates  have  the  proper 
method  of  cutting,  instead  of  mashing  the  seed,  and  eliminate  a  great 
deal  of  that  oil  absorption,  and  after  that  process  is  gone  through, 
some  well-built  shaker  receives  the  mess  of  cut  seed  which  is  treated 
in  its  travel  and  causes  the  meats  to  fall  through  perforations  of  a 
mesh  3-16-inch  for  8  feet  and  J-inch  the  last  2  feet  for  a  first  treat- 
ment. 

"7.  Separating  Meats  and  Evils, — When  seed  is  hulled,  enough 
lint  must  remain  on  it;  the  lint  adhering  to  the  hulls  that  remain 
with  the  meats  causes  them  to  felt  together  in  wads.  They  are  tossed 
upon  the  shaker,  which  prevents  them  from  falling  through  with  meats 
when  sifted  out.  Many  mills  are  installed  with  a  regrinder;  that  is, 
a  second  disc  huller  is  installed  and  receives  the  hulls  and  unsepa- 
rated  seed  from  the  first  shaker  treatment.  This  process  is  acknowl- 
edged to  be  of  great  value,  for  it  positively  r^§j^\Vz^§b^^yJj®|^^e  hulls 
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to  less  than  1  per  cent.,  and  clears  the  hulls  of  practically  all  meats; 
it  produces  a  maximum  cake  and  meal  free  from  objectionable  lint, 
and  it  furnishes  the  desired  percentage  of  hull-bran,  and  regulates 
the  ammonia  content  of  the  meal.  It  enables  you  to  manufacture  a 
cake  to  any  class  you  desire  it — choice,  prime,  or  a  very  low  grade  of 
protein  meal. 

"8.  Crushing, — The  purpose  of  crushing  is  to  rupture  the  oil  cells 
and  to  60  break  dtiwn  the  structure  of  the  kernel  that  all  parts  may 
be  equally  exposed  to  heat  in  the  cooking  process,  whereby  the  mass  is 
thoroughly  and  uniformly  .softened  to  permit  the  freest  egress  of  the 
oil  in  the  presf^.  Crushing  rolls  must  be  ground  true  and  even;  it  is 
important  to  operate  them  properly  and  uniformly  and  always  keep 
an  uninterrupted  feed  on  the  rolls;  a  hasty,  irregular,  or  intermittent 
feeding  affects  materially  the  yield  of  oil  in  the  press.  A  common 
practice  in  many  mills  is  that  the  sweepings  of  uncrushed  kernels  are 
put  in  the  rolls.  Under  no  circumstances  should  it  be  done.  Let  it 
be  returned  to  the  separator  shaker  and  not  allowed  to  go  in  with  the 
crushed  meats  when  tlic  meats  are  uniformly  soft  and  crushed.  The 
cooking  is  more  efficiently  done  and  the  oil  separation  in  the  press 
easily  done  and  in  large  quantities.  Improperly  crushed  meats  mean 
inefficient  cooking.  Inefficient  cooking  means  a  low  yield  of  oil  of 
inferior  quality  and  wasteful  use  of  press  cloths.  Inferior  oil  means 
large  waste  on  refining  and  reduces  yields  of  refined  oil.  Too  much 
stress  cannot  be  laid  upon  the  care  with  which  each  step  in  the 
manipulation  of  the  seed  is  performed. 

"9.  Cooking  Meats, — If  the  efficient  performance  of  one  step  in 
the  preparation  of  cottonseed  oil  is  more  important  than  another,  or 
if  there  is  one  in  which  the  character  of  the  seed  has  a  greater  deter- 
mining influence  upon  the  yield  and  quality  of  the  product,  it  is  cook- 
ing. Cooking  is  modifying  the  consistency  of  the  meats  through  heat, 
that  the  maximum  yield  of  oil  may  be  expressed.  The  coagulation  of 
the  albumin  expels  the  excess  of  natural  moisture  by  absorption  and 
reduces  the  meats  to  the  consistency  desired  for  the  best  results." 

efficiency  of  the  machinery. 

Walter  Leonard,  in  the  Proceedings  of  the  Oil  Mill  Superintend- 
ents' Association,  June,  1913,  states: 

"In  our  modem  press  rooms,  with  improved  and  scientific  methods, 
we  are  able  to  make  from  800  pounds  to  1000  pounds  of  cake  of  any 
desirable  chemical  analysis.  It  is  possible  to  reirulate  the  ammonia 
content,  protein  and  fat,  and  other  constituents  to  a  point  that  will 
deviate  but  a  small  percentage  from  an  agreed-upon  standard." 

J.  C.  Newberry,  in  the  Proceedings  of  the  Oil  Mill  Su])erintcnd- 
^nts'  Association,  1913,  says: 

"By  having  your  perforations  graded  closely,  you  can  regulate  your 
ammonia,  protein,  and  fat  very  closely.  As  I  have  stated  before,  I 
have  my  equipment  so  arranged  that  if  the  office  sees  fit  to  sell  any- 
thing from  45  to  55  per  cent,  meal,  I  can  make  the  necessary  changes 
within  a  short  time." 

By  "45  to  55  per  cent,  meal,"  he  means  that  which  contains  45  tp 
55  per  cent,  protein  and  fat  combined.  Digitized  by  ^UOglC 
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composition  op  intermediate  products. 

Table  No.  9  shows  the  composition  of  some  intermediate  products 
obtained  during  the  process  of  oil  milling.  Xo  attempt  has  been 
made  to  collect  a  large  number  of  these  products.  The  products  of 
the  first  huUer  and  shaker  consist  almost  entirely  of  cottonseed  ker- 
nels; while  products  of  the  second  huller,  w^hich  come  from  the  second 
shaker  and  tlie  second  beater,  contain  a  large  quantity  of  hulls  or 
hull-bran. 

TABLE  9.— COMPOSITION  OF  INTERMEDIATE  PRODUCTS. 


2 


1  ;    ^ 

£     I    ^         2 


5&: 
z 


:  III 

11124  Product  of  first  shaker 35.63    29.62  5.50)  17.98 

11129!Product  of  first  shaker 36.75    30.94  4.67    17.03 

11991  Product  of  Second  shaker 19.19    14  481  23.741  31.43 

11125  Product  of  second  shaker 17.72      9.03'  25.23    33.77 

UlSOlProduct  of  second  shaker I  31.19    24.911  10.9l|  21.96 

11126iProduct  of  second  beater 10.38      5.99  33.271  37.61 

11131  Product  of  second  beater 16.53    11.63  26.78'  33.51 

I  '  I 


6.80 

4.47 

5.77 

4.84 

7.68 

3.48 

7.34 

6.91 

6.55 

4.48 

9.63 

3.12 

8.26 

3.29 

IMPROVEMENTS  IN  PROCESSES  OF  MILLING. 

Improvements  in  recent  years  in  processes  of  manufacture,  leading 
to  a  better  separation  of  meats  from  tlie  hulls  and  l^ettor  extraction 
of  oil  from  the  cake,  have  caused  a  decrease  in  the  oil  content  of  cot- 
tonseed meal,  and  perhaps,  to  a  limited  extent,  an  increase  in  its  hull 
content,  with  a  consequent  increase  in  crude  fiber. 

The  improvements  are  due  largely,  if  not  entirely,  to  control  exer- 
cised by  means  of  chemical  analysis  over  the  final  products,  and,  when 
necessary,  over  the  operation  of  the  various  machines.  The  improve- 
ments relate  to  absorption  of  oil,  separation  of  kernels,  and  extraction 
of  oil. 

Absorption, — Considerable  quantitio?  of  oil  were  formerly  lost 
through  absorption  by  tlie  hulls.  This  was  largely  due  to  the  mash- 
ing of  the  seed  during  the  hulling,  through  the  use  of  hullers  with 
knives  not  properly  set  or  not  sharp  enough.  It  was  also  due  to  the 
use  of  only  one  huller.  ^lien  only  one  huller  is  used,  it  must  be  set 
close  enough  to  cut  practically  all  the  seed,  and  as  the  seed  vary 
somewhat  in  size,  the  huller  must  he  ?et  somewhat  close.  When  the 
huller  is  thus  set,  all  the  kernels  are  cut,  and  oil  is  absorbed  from  the 
cut  surfaces,  and  some  of  the  material  is  rubbed  into  the  lint  or  hulls. 
Thus  with  seed  not  uniform  in  size,  cut  on  a  single  huller,  there  is 
likely  to  be  either  losses  by  absorption,  or  losses  due  to  incomplete 
separation  of  the  hulls  from  the  seed. 

At  present,  in  mills  where  the  amount  of  absorption  is  ascertained 
ofien  by  chemical  analysis  of  the  hulls,  it  has  been  reduced  to  prac- 
tically zero.     This  is  due  not  only  to  the  use  of  the  second  huller  but 
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to  experience  in  the  details  of  adjusting  the  hullers,  the  screens,  and 
the  beaters  to  suit  the  character  of  the  seed  being  worked.  Some- 
times an  estimation  is  made  of  oil  in  the  hulls  from  each  of  the 
various  machines  to  ascertain  at  what  stage  oil-  is  lost  by  absorption. 

The  principle  involved  in  preventing  absorption  is  to  cut  the  mini- 
mum amount  of  kernels  and  to  separate  the  bulk  of  the  kernels  from 
the  hulls  as  quickly  as  possible.  This  is  done  in  the  first  huller  and 
through  the  first  shaker.  In  many  cases,  a  large  proportion  of  the 
keiTiels  are  not  cut  at  all,  the  hulls  being  cut  in  such  a  way  as  to 
allow  the  wliole  kernel  to  fall  out.  When  lint  is  closely  removed,  it 
is  often  advisable  to  have  the  mixture  of  kernels  and  hulls  fall  first 
on  unperforated  metal,  so  that  the  hulls  may  felt  together  before 
reaching  the  perforations. 

Separation. — When  the  separation  is  incomplete,  uncut  seeds  and 
parts  of  kernels  go  into  the  hulls.  Hulls  now  made  contain  practi- 
cally no  whole  seed.  This  is  partly  due  to  the  use  of  two  hullers  in- 
stead of  one,  and  partly  to  attention  to  details  of  setting  the  huller 
knives  and  other  machine  adjustments. 

On  account  of  better  separation,  cottonseed  hulls,  as  now  made, 
contain  much  less  protein  and  fat,  and  more  crude  fiber,  and  nitro- 
gen-free extract,  than  those  formerly  made,  and  analyses  made  several 
years  ago  no  longer  represent  the  cottonseed  hulls  on  th^  market.  On 
account  of  the  closer  adjustment  of  the  second  huller  required  to  cut 
all  the  seed,  and  make  a  complete  separation,  somewhat  more  hulls 
must  necessarily  go  in  with  the  meats  than  was  formerly  the  case. 
The  recent  reduction  of  the  quantity  of  lint  of  the  hulls  reduces  the 
percentage  of  crude  fiber  in  the  hulls. 

Extraction. — Cottonseed  meal  as  made  before  1890  contained,  on 
an  average,  13.45  per  cent.  oil.  (Table  No.  7.)  Cottonseed  meal 
made  in  Texas  from  July  1  to  January  1,  1907-8  (Table  No.  3)  con- 
tained 9.73  per  cent,  fat,  or  oil.  This  is  a  decrease  of  3.73  per  cent., 
or  74.4  pounds  per  ton  of  meal,  or  nearly  10  gallons  of  oil  per  ton 
of  meal,  or  about  4.4  gallons  per  ton  of  seed.  If  the  oil  is  worth 
about  6  cents  a  pound,  and  the  meal  1^  cents,  the  gain  in  oil  and  the 
loss  in  meal  at  4r\  cents  per  pound  would  represent  about  $3.35  per 
ton  of  meal,  or  about  $1.45  per  ton  of  seed. 

The  average  oil  content  of  the  Texas  meal  from  Julv  1  to  January 
1,  1907-8,  was  9.73  per  cent.,  and  from  January  1,  1915,  to  July  1, 
1915,  it  was  7.86  per  cent.  This  is  a  decrease  of  1.87  per  cent,  fat, 
and  is  an  increase  of  37.4  pounds  per  ton  of  meal,  or  about  5  gallons 
per  ton  of  meal,  or  2.2  gallons  per  ton  of  seed,  or  $1.63  per  ton  of 
meal,  or  $0.81  per  ton  of  seed  at  the  prices  given  above. 

It  is  said  that  some  mills  controlled  by  frequent  chemical  analysis 
of  the  meal  have  averaged  5.7  per  cent,  fat  during  the  past  year.  If 
one  allows  0.3  per  cent,  for  the  difference  in  extraction  with  petro- 
leum ether  used  in  mill  control  work,  the  amount  of  oil  will  be  6  per 
cent,  according  to  Feed  Control  methods,  or  a  further  possible  aver- 
age decrease  of  1.86  per  cent.  This  would  be  a  gain  of  37.2  pounds 
of  oil  per  ton  of  meal,  which  is  about  the  same  as  the  average  de- 
crease which  occ\irred  from  1907-8  to  1915;  and,  at  the  prices  given. 
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would  amount  to  $1.63  per  ton  of  meal  or  $0.81  per  ton  of  seed. 
In  a  crush  of  1,191,508  tons  of  seed  in  Texas,  this  would  be  over 
$960,000.00. 

The  value  of  the  increase  due  to  the  reduction  of  oil  would,  of 
course,  vary  with  the  relative  prices  secured  from  meal  and  oil.  In 
some  cases,  these  are  materially  below  the  figures  used. 

The  possibility  of  such  a  result  is  sftbwn  in  Table  Xo.  10,  which 
contains  daily  analyses  which  a  mill  in  Texas  had  made  for  control 
purposes.  The  average  fat  content  during  the  period  given  is  6.10. 
It  requires,  however,  frequent  analyses  to  secure  such  results. 

table  10.— pebcentage  composition  op  cake  op  an  oil  mill 
on  dippebent  days. 


Date 

Protein 

oa 

Moisture 

October  20.  1915 

44.20 
42.87 
43.38 
43.90 
43.07 
45.80 
44.56 
46.31 
43.33 
42.92 
43.84 
45.65 
42.20 
42.92 
43.23 
43.90 
42.97 
45.59 

8.29 
5.24 
5.63 
5.62 
6.08 
5.90 
6.38 
6.55 
6.11 
6.78 
6.06 
6.47 
5.77 
5.50 
5.98 
5.88 
5.95 
5.64 

11.00 

October  21. 1915 

8.75 

Oetober  22,  1915 

8.04 

October  25.  1915 

8.76 

October  28,  1915 

9.00 

October  29,  1915 

8.15 

November  1.  1915 

November  2.  1915 

November  3.  1915 

8.65 
9.90 
8.58 

NovemlHT  20.  1915 

8.50 

NovemlHjr  27.  1915     

8.70 

PeremlHsr  1.  1915 

n.^rrmber  0.  1915 

December  11.  1915 

8.42 

10.75 

9.30 

r>«»r#»ml>or  11.  1915 

9.25 

Dt-rcmbcr  17.  1915 

9.30 

PecemlKT  23   1915    .      .      .          

8.60 

December  31.  1915 

9.00 

Average  (18) 

43.70 

6.10 

9.03 

Tlic  improvement  in  the  extraction  of  oil  shown  above  may  be 
aserihod  to  better  attention  to  all  the  details  of  manufacture,  inclnd- 
inij  the  rolling,  cooking,  and  pressinor,  as  well  as  other  processes,  due 
Ifirgolv  to  the  check  or  pressure  produced  by  the  chemical  analysis  of 
tlio  nroflncts,  ur>on  the  enrefnlncs?  nnd  attention  of  the  superintendents. 

This  is  emphasized  by  H.  G.  TTawk  in  an  article  read  before  the 
Oil  Mill   Superintendents'  A??o'iation,  June,  1913,  as  follows: 

"So  lastly  we  just  want  to  notice  the  fact  that  for  scientific  press 
room  work  such  as  getting  a  high  grade  of  oil,  7J  per  cent,  ammonia 
cn]<e  or  any  standard  we  desire,  and  a  cake  that  will  only  contain 
2k  per  cent,  or  3  per  cent,  of  oil  will  require  the  well-trained  eye, 
the  touch  and  all  that  go  to  make  up  scientific  press  room  work;  will 
requiie  about  all  the  energy,  close  observation,  and  practice  most  of 
us  care  to  put  out." 

It  is  claimed  by  some  oil  mill  men  that  the  presence  of  a  certain 
amount  of  bulls  with  the  meal  insures  better  drainage  and  a  more 
complete  extraction  of  the  oil.     This  is  discussed  in  a  later  section. 


ANALYTICAL   CONTROL   OP  OIL  MILLING. 

Analytical  control  of  oil  milling  is  exercised  through  analysis  of  the 
Feed,  the  cake  or  meal,  the  hulls,  and,  when  necessary,  the  inter- 
mediate products  of  the  manufacture.  Digitized  by  CjOO^K:! 
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S^eed, — ^Analysis  of  the  seed  is  made  for  the  purpose  of  ascertaining 
the  possible  yields  of  oil,  cake,  and  hulls  of  the  desired  composition 
so  as  to  adjust  the  machinery  as  may  be  necessary.  It  is  also  made 
for  the  purpose  of  ascertaining  the  localities  which  produce  seed  of  a 
high  oil  content.  Lint  may  be  estimated  on  the  seed  before  and  after 
reginning  to  test  the  efficiency  of  the  delinting  process. 

Cake  or  Meal. — Cake  or  meal  is  analyzed  for  protein,  fat,  and 
moisture,  to  see  that  it  comes  up  to  the  necessary  guarantee,  to  check 
the  processes  of  manufacture,  and  to  see  that  as  much  oil  has  been 
secured  as  is  possible.  If  the  cake  or  meal  is  below  guarantee,  it  may 
be  brought  up  to  the  guarantee  by  mixing  it  with  a  product  of  higher 
analysis.  If  the  oil  is  running  high,  it  shows  that  the  superintendent 
must  exercise  more  care  in  the  press  room  work. 

Evils. — ^Hulls  are  analyzed  for  uncut  seed,  for  kernel  particles,  and 
for  oil.  The  object  is  to  see  if  any  seed  or  kernel  particles  have 
escaped  the  machinery,  or  if  any  absorption  of  oil  has  taken  place, 
and  to  make  the  necessary  changes  in  such  event. 

Intermediate  Prodiicts. — ^When  losses  by  absorption  of  oil,  or  by 
escape  of  meats  or  uncut  seed  cannot  be  checked,  analysis  may  be 
made  of  the  tailings  from  the  various  machines  to  test  their  efiBciency 
and  to  ascertain  where  the  trouble  occurs.  By  proper  means  such  loss 
may  be  then  checked. 

Oil. — Oil  is  sold  on  analysis,  and  the  analysis  is  made  for  trade 
purposes  rather  than  for  control  purposes. 

Weights  of  Products. — ^A  well  controlled  mill  will  have  arrange- 
ments for  weighing  the  oil  and  cake  secured  from  each  period's  run  of 
seed.  A  decrease  in  oil  output  may  then  be  quickly  ascertained,  and 
checked,  if  not  due  to  the  low  oil  content  of  the  seed. 

relation  op  crude  fiber  to  extraction  of  oil. 

It  is  claimed  by  some  oil  mill  men  that  the  presence  of  hulls  or 
hull-bran  makes  the  cottonseed  cake  more  porous  and  permits  a  bet- 
ter extraction  of  oil  in  the  hydraulic  presses.  This  claim  was  ad- 
vanced in  justification  of  the  addition  of  hulls  to  cottonseed  meal  in 
excess  of  a  limited  amount. 

Granting  that  a  certain  amount  of  hull-bran  is  needed  for  drain- 
age, the  pertinent  question  is  whether  the  quantity  needed  exceeds  the 
equivalent  of  9  per  cent,  crude  fiber,  and,  if  so,  to  what  extent? 

Beyond  the  assertions  of  the  oil  mill  men  referred  to  above,  little 
evidence  has  been  offered  in  regard  to  this  matter. 

Mr.  Law,  President  of  The  Picard-Law  Company,  in  the  Oil  Miller, 
October,  1915,  has  the  following  to  say: 

"Press  room  work,  e.^pecially  in  Georgia,  is  excellent.  Twelve  of 
the  fifty-four  mills  rendering  meal  samples  show  an  average  oil  left 
in  the  cake  which  is  less  than  80  per  cent,  of  the  ammonia  percent- 
age, and  the  total  average  is  92  per  cent.  This  strengthens  our  con- 
tention that  the  best  press  room  work  is  obtained  in  the  Southeast 
under  modem  milling  methods  when  the  meal  shows  between  7  and 
7.25  per  cent,  ammonia.  Here  is  a  comparison  of  September  work 
for  the  past  five  years."     (See  Table  Xo.  8,  page  l2^i^itizedby^^OO^l(:: 
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An  examination  of  the  table  referred  to  shows  that  the  average  oil 
content  of  the  meal  decreases  regularly  from  8.36  to  6.61;  whereas, 
the  ammonia  content  of  the  meal  varies  irregularly  from  7.46  to  7.05. 
The  highest  ammonia  content  is  associated  with  next  to  the  lowest 
oil  content,  and  the  highest  oil  content  with  the  third  from  the 
lowest  ammonia  content.  Thus  the  decrease  in  oil  from  8.36  to  6.61 
per  cent,  is  not  associated  regularly  with  decreased  ammonia,  but  is 
due  to  other  causes   (better  control). 

The  following  is  contained  in  an  editorial  in  The  Oil  Miller,  Octo- 
ber, 1915: 

*'Hulls,  or  fiber,  so-called,  in  the  meal  or  raw  meats  enter  mate- 
rially into  the  determination  of  economical  manufacturing  of  cotton- 
seed oil.  There  is  a  point  somewhere  around  7  per  cent,  ammonia 
meal  at  which  the  cost  of  producing  oil  reaches  the  minimum.  Just 
at  what  point  has  not  been  definitely  determined,  but  it  requires  a 
given  amount  of  hull  or  hull-bran  in  the  meats  to  insure  the  highest 
degree  of  drainage  in  the  mass  being  pressed."  The  7  per  cent,  am- 
monia refers  to  meal  made  in  Georgia,  which  is  made  from  seed  con- 
taining less  protein  than  the  seed  grown  in  Texas. 

B.  W.  Couch,  President  of  the  Texas  Cottonseed  Crushers'  Associ- 
ation, stated,  in  reply  to  a  question,  at  a  public  hearing  on  cottonseed 
products  November  2,  1915,  that  equally  as  good  yields  of  oil  could 
be  secured  when  making  Texas  choice  meal  as  when  making  Texas 
prime  meal.  He  went  on  to  explain  that  while  the  percentage  of  oil 
in  the  choice  meal  might  be  a  little  higher,  the  yield  of  cake  would 
be  less;  so  that  the  total  yield  in  gallons  of  oil  would  be  the  same. 
He  also  stated  that  an  excess  of  hulls  caused  a  loss  of  oil. 

A  number  of  other  oil  millers  have  returned  a  similar  reply  to  this 
question,  and  have  stated  that  they  secure  equally  as  good  yields  of 
oil  when  making  choice  meal  as  when  making  prime  Texas  meal. 

The  fact  that  the  cake  may  contain  a  smaller  percentage  of  oil, 
but  the  3'ield  of  oil  may  be  the  same,  or  less,  due  to  a  larger  total 
production  of  Cake,  is  explained  as  follows  by  Thomas  C.  Law,  of 
Atlanta,  Georgia,  in  an  article  in  The  Oil  Miller,  September,  1913: 

^^Our  standard  on  meal  reports  is  figured  so  as  to  put  all  mills  on 
an  equal  basis.  The  only  wav  of  doing  that  is  to  figure  as  near  as  pos- 
sible the  pounds  of  meal  made  per  ton  of  seed  from  the  ammonia  which 
the  meal  contains.  Of  course,  the  higher  the  ammonia  the  smaller  the 
yield  of  meal,  and  vice  versa.  We  adopted  for  a  standard  900  pounds 
of  meal,  showing  7i  per  cent,  ammonia  per  ton  of  seed.  We  adopted 
for  a  standard  press  room  efficiency  6  per  cent,  of  oil  in  meal  when 
ammonia  is  7i  per  cent.;  in  other  words,  the  oil  per  cent,  should  be 
80  per  cent,  of  the  ammonia  per  cent. 

"Xow  take,  for  example,  two  reports  on  meal;  one  shows  6.85  pet 
cent,  ammonia  and  6.26  per  cent,  oil,  the  other  8.22  per  cent,  ammonia 
and  7.42  per  cent.  oil.  The  last  is  the  best  press  room  work.  Its 
standard  is  0.90,  while  the  first  is  0.91.  Here  is  the  reason:  First 
our  standard  which  shows  that  900  pounds  of  7^  per  cent,  meal  con- 
taining 6  per  cent,  oil,  means  that  54  pounds  of  oil  is  left  in  cake 
per  ton  of  seed.  If  you  get  900  pounds  of  7^  per  cent,  ammonia 
meal,  you  should  get  985  pounds  of  6.85  per  cent,  ammonia  meal. 
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This  meal  contains  6.26  per  cent,  oil,  which  means  that  there  are 
61.66  pounds  of  meal  left  in  cake  per  ton  of  seed.  By  the  same 
method  meal  running  8.22  per  cent,  ammonia  will  produce  821  pounds. 
This  meal  contains  7.42  per  cent,  oil,  which  means  that  60.91  pounds 
of  oil  is  left  in  cake  per  ton  of  seed,  more  in  the  latter  case  than  the 
former." 

The  meal  referred  to  above  is  Eastern  meal,  and  of  lower  quality 
than  that  made  in  Texas.  The  method  is  not  strictly  correct,  as  it 
assumes  tliat  all  seed  have  the  same  composition. 

Landon  C.  ^foore,  a  commercial  chemist  of  Dallas,  Texas,  stated  at 
the  hearing  held  at  College  Station  on  November  2,  1915,  by  the  Feed 
Control  Service  that  while  one  mill  made  cake  containing  43  per  cent, 
protein  and  11  per  cent,  crude  fiber,  another  mill,  in  another  section, 
made,  from  ])oorer  seed,  cake  containing  43  per  cent,  protein  and  4 
per  cent,  crude  fiber.  He  was  asked  particularly  if  tlie  separation 
and  extraction  were  good,  and  replied  that  they  were  good  in  both 
cases.  According  to  this  statement,  a  difference  of  7  per  cent,  in  the 
crude  fiber  made  little  or  no  difference  in  the  extraction  of  the  oil. 
This  illustration  also  shows  how  well  a  mill  can  remove  hulls  fix>m  the 
cake  if  it  is  necessary  to  do  so. 

Table  No.  11  shows  the  comparative  average  composition  of  Texas 
and  Louisiana  meals. 


TABLE  11.— COMPARATIVE  PAT  AND  FIBER  CONTENT  OF  TEXAS  AND  LOUISIANA 

MEALS. 


Louisiana 

Fat 

corrected 
for  ex- 
cess hulls 

Crude  Fiber 

Texas 

Louisiana 

Texas 

Louisiana 

1907^ 

9.40 

9.84 

10.40 

6.70 

9.22 

190»-9 

9  03 

8.96 

9.32 

7.10 

8.87 

1909-10 

9.08 

8.30 

8.57 

7.76 

9.47 

1910-11 

8.93 

8.10 

8.35 

7.90 

9.29 

1912-13 

8.47 

8.06 

8.44 

9.07 

11.16 

1913-14 

8  50              8.25 

8.65 

9.77 

12.04 

1914-15 

8.0o 

9.00 

The  Texas  meals  averaged  a  higher  percentage  of  fat  and  a  lower 
percentage  of  crude  fiber,  except  in  1907-8.  In  1914-15.  however,  the 
Texas  mills  made  meal  with  9.0  per  cent,  crude  fiber  and  8.06  per 
cent.  fat.  doing  as  well  as  the  Louisiana  mills  in  1912-13  or  1913-14 
with  a  higher  average  of  crude  fiber. 

The  Louisiana  mills  also  juade  a  larger  quantity  of  cake  due  to  the 
larger  amount  of  hulls  present,  the  additional  quantity  of  cake  con- 
taining an  additional  quantity  of  fat  and  reducing  the  yield  of  oil. 

This  correction  is  made  in  the  following  way:  Let  us  assume  that 
one  pound  crude  fiber  equals  2}  pounds  of  hulls.  In  1907-8,  Louis- 
iana meal  contained  2.52  per  cent,  more  crude  fiber  than  Texas  meal, 
which  is  equal  to  5.6  per  cent,  of  more  hulls.  These  hulls,  however, 
contain  the  same  quantity  of  fat  a'^  the  meal,  namely,  9.84  per  cent., 
which  is  equal  to  0.56  per  cent.  This  correction  should  be  added  to 
the  fat  content  of  the  Ijouisiana  meal.  The  other  corrections  are 
made  by  the  same  method.  Digitized  by  v^OO^ It! 
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When  this  correction  is  made,  it  may  be  said  that  the  extraction  of 
oil  was  better  in  Texas  than  in  Louisiana,  in  three  of  the  six  years, 
and  nearly  the  same  in  1912-13.  In  1913-14,  the  Texas  meal,  with 
a  much  lower  crude  fiber  content,  averages  a  better  extraction. 

The  evidence  shows  that  the  increased  fiber  content  of  Louisiana 
meals  over  Texas  meals  is  not  accompanied  by  a  better  extraction 
of  oil. 

An  examination  of  Table  No.  3,  containing  the  average  composition 
of  Texas  meals,  shows  a  decrease  in  fat  content  for  the  season  of 
1914-15,  and  this  decrease  is  accompanied  by  a  lower  average  crude 
fiber  content  than  during  the  previous  seasons.  In  other  words,  the 
average  decrease  of  fat  in  1913-14  is  not  accompanied  by  an  average 
increase  in  crude  fiber. 

TABLE  12.— COMPOSITION  OP  TEXAS  COTTONSEED  MEAL  ABBANGED  IN  GROUPS 
ACCORDING  TO  PIBEB  CONTENTS  1907.1912. 


1 

".    c 

Fat 

Crude  Fiber 

K 

acd 

u 

Z 

1 

t 

h 

r 

To  6%  average  (432) 

49.02 
48. 2S 
46.88 
44.81 
43.86 
41.66 
39.19 

9.87 
9.34 
8.74 
8.24 
8.15 
8.02 
7.45 

5.14 

6.48 

7.46 

9.57 

10.30 

11.27 

13.48 

23.62 
24.15 
24.50 
25.32 
25.66 
26.46 
27.37 

6.33 
7.01 
7.65 
6.85 
7.00 
7.01 
7.27 

5.69 
5.63 
5.55 
5.39 
5.42 
5.29 
5.06 

0.20t 

6-7%  average  (350) 

0.193 

7-8%  average  (315) 

0.186 

^10%  average  (173) 

0.184 

10-1 1  %  average  (122) 

0.186 

11-12%  average  (  71) 

0.192 

Over  12%  average  (42) 

0.190 

Table  No.  12  contains  the  composition  of  Texas  cottonseed  meal 
from  1907  to  December  31,  1912,  averaged  in  groups  according  to 
the  crude  fiber  content.  In  considering  this  table,  one  must  bear  in 
mind  that  the  period  is  one  of  transition,  in  which  decided  improve- 
ments were  made  in  the  extraction  of  oil,  both  in  Texas  and  in  other 
States,  and  further  that  the  proportionate  quantity  of  prime  meal  (47 
to  51  per  cent,  protein  and  fat)  is  greater  during  the  latter  parts  of 
the  period,  while  the  proportion  of  choice  (51  to  55  per  cent.)  is 
greater  during  the  earlier  part.  Hence  the  association  of  reduced  oil 
content  with  higher  crude  fiber  content  may  be  due  to  improved  man- 
ufacturing conditions  and  to  better  chemical  control,  rather  than  to  the 
fiber  content.  The  lower  fat  content  is  associated  with  a  higher  fiber 
content.  However,  tlie  table  doej^  not  show  a  better  extraction  as  the 
fiber  increases,  as  increased  fiber  means  more  cake,  which  contains  oil. 
The  ratio  of  protein  to  fat  deoreaso'i  to  0.184  per  cent.,  then  increases, 
showing  a  loss  of  oil  due  to  the  additional  hulls. 

Table  No.  13  shows  the  number  of  samples  in  the  groups. 
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TABLE  IS.— NUMBER  OF  SAMPLES  OF  TEXAS  COTTONSEED  MEAL,  IN  GBOUPS 
ACCORDING  TO  FIBEB  CONTENTS  1907.1912. 


Below 
7%  Fat 

7  to 
8% 

8  to 
9% 

9  to 
10% 

Over 
10% 

To  6%  fiber 

25 
35 

20 

49 
71 
81 
59 
48 
20 
12 

96 
80 
97 
50 
25 
12 
5 

112 
88 
55 
19 
20 
7 
2 

168 

6-7%  fiber 

99 

7-8%  fiber 

57 

O-lOVfiber 

10-11%  fiber 

10 
10 

11-12%  fiber 

7 

Over  12%  fiber 

3    . 

« 

TABLE  14.— AYEBAGE  COMPOSITION  OF  TEXAS  COTTONSEED  MEAL  IN  GBOUPS 
ACCOBDING  TO  FAT  CONTENTS. 


u 

u 

s 

M 

g 

OtS 

a 
o'c/j 

44 

0 

.s 

u 

1 

z 

£ 

u 

fi 

Z 

^ 

July  1.  1914  to  Dec.  3]«  1914 

5^%  fat ...., 

6-7%  fat, 

7-8%  fat 

.       B-»%faL... 

,      Over  9%  fat 

Jan.  1.  1915  to  Jul^  1.1915. 

b-%%  fat 

6-7%  fat ....^.. 

7-8  %  fat 

&^%  fat 

Over  9%  fat . 

July  1,  1915  to  Dec.  31,  1915 

5r-6%  fat 

6-7%  fat , 

7-nBgfat., 

8-9%  fat..... 

Over  9%  fat 


& 

5.68 

10.48 

44.56 

30 

6.73 

9.79 

44.56 

SB 

7,54 

8.73 

45,60 

53:     8.46 

7.87 

46,16 

32    10.56 

8.08 

44.69 

6      6,76 

13,02 

41.04 

33      6.65 

10.46 

43,86 

70      7,49 

9.22 

44. &a 

54      8,37 

8.79 

44.71 

22'  10.22 

8. SO 

44.17 

T9'     5,53 

13.16 

41.31 

84      6,49 

11.22 

43.44 

97      7  48 

10  U9 

44.30 

36i     8  36 

B.71 

44.16 

21' 

0.97 

980 

43.44 

25. 2S 

8.46 

25. a» 

7.46 

25.29 

7.14 

24.89 

6.fi9 

24. S7 

6.65 

26.52 

a. 15 

25.92 

7.50- 

25.23 

7,43 

24.99 

7.22 

24.16 

6.90 

26.61 

7.96; 

2b. ^b 

7.6I1 

24. S7 

7.26 

24.94 

7.43 

24.56 

6.71 

5.54 
S.5« 
5.71 
5.73 
5.65 

5.51 
5.61 

5.75 
5.92 
5.76 

5.39 
5,51 

5.57 
5.5e 
5.51 


Table  No.  14  shows  the  composition  of  Texas  cottonseed  meal  from 
July  1,  1914,  to  December  31,  1915,  arranged  and  averaged  accord- 
ing to  the  fat  content.  It  will  be  noted  that  a  fat  content  of  5.68  per 
cent,  is  secured  with  10.48  per  cent,  crude  fiber  in  the  period  from 
July  1  to  December  31,  1914;  whereas,  in  later  periods  more  crude 
fiber  is  associated  with  the  low  fat  content.  Tlie  second  group  (6  to 
7  per  cent,  fat)  is  associated  with  9.79  per  cent,  crude  fiber  one  year, 
and  with  a  higher  content  in  later  years. 


TABLE  15.— AVERAGE    CONTENTS    OF    SOUTH    CAROLINA    COTTONSEED    MEAL 

(1913-1914). 


Groups 

No.  of 
Samples 

Per  Cent 
Protein 

Per  Cent 
Fat 

Per  Cent 
Crude 
Fiber 

6-7%  fat 

14 
41 
31 
24 

36.80 
38.23 
38.72 
39.26 

6.52 

7.52 

8.39 

10.97 

12.79 

7-«%fat 

10.50 

6-9%  fat 

9.60 

Over  9%  fat 

8.31 
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Table  "No.  15  shows  the  composition  of  South  Carolina  cottonseed 
meal  as  given  in  their  bulletin  for  1913-14,  arranged  and  averaged  in 
groups  according  to  the  fat  content.  The  lower  fat  content  is  asso- 
ciated with  a  higher  crude  fiber  content. 

TABLE  1$.— AVERAGE  COMPOSITION  OF  LOUISIANA  COTTONSEED  MEAL  IN  GBOUP 
ACCORDING  TO  FAT  CONTENTS  1913-14. 


Groups 

No. 
Average 

Protein  | 

t 

Fat 

Fiber 

Nitrogen 

Free 
Extract 

Water 

Ash 

6-7%  fat 

4 
31 

39.40| 
40.911 
38.16 
40.03 

6.68 

7.52 

8.38 

10.09 

11.20 
12.08 
12.18 
11.95 

27.63 
27.35 
27.13 
23.71 

8.09 
7.94 
7.75 
8.04 

6.94 

7-8%  fat 

6.20 

8-9%  fat ;.. 

Over  9%  fat 

6.30 
6.18 

Table  No.  16  shows  the  composition  of  Louisiana  cottonseed  meal 
as  given  in  the  bulletin  for  1913-14,  arranored  and  averaged  in  groups 
according  to  the  fat  content.  There  is  no  relation  between  the  fat 
content  and  the  fiber  content  of  the  groups.  The  group  with  the 
lowest  fat  content  has  the  lowest  fiber  content.  The  fiber  content 
varies  little,  from  11.20  to  12.18. 

Consideration  of  the  data  mentioned  leads  to  the  conclusion  that 
it  i?  possible  to  secure  a  low  oil  content  of  the  cake  when  the  crude 
fiber  content  is  around  7  to  9  per  cent.,  by  means  of  a  proper  control 
of  the  manufacturing  processes. 

It  seems  to  be  somewhat  easier,  however,  to  .secure  a  lower  oil  con- 
tent when  a  somewhat  larger  percentage  of  crude  fiber  is  present. 
That  is  to  say,  mills  which  do  not  exercise  such  rigid  control  of  their 
work,  reduce  the  oil  content  to  a  greater  extent,  when  a  larger  amount 
of  crude  fiber  is  present.  Under  the  ordinary  manufacturing  condi- 
tions, somewhat  more  crude  fiber  than  9  per  cent,  may  lead  to  better 
extraction  of  oil  in  many  cases.  Thus  while  some  mills  are  able  to 
reduce  the  oil  content  to  5.5  per  cent,  with  a  fiber  content  of  8  to  9 
per  cent,  (or  even  less),  other  mills  seem  to  get  better  results  when 
9  to  11  per  cent,  is  present.  This  accounts  for  the  differences  in  opin- 
ion of  the  millers.  The  difference  appears  due  to  manufacturing 
conditions  rather  than  to  crude  fiber.  Xevertheless,  the  fact  must  be 
taken  into  consideration  that  9  to  11  per  cent,  crude  fiber  in  some 
mills  appears  to  give  a  better  extraction  of  oil.  More  evidence  along 
this  line  is  needed. 

Some  oil  millers  state  that  the  amount  of  oil  left  in  the  cake  de- 
pends upon  the  water  content  of  the  seed  when  it  is  crushed,  and  is 
independent  of  the  quantity  of  hulls  present.  If  the  water  content 
is  high  (8  to  12  per  cent.),  flinty  cake  is  produced,  which  is  low  in 
oil  (5  to  6  per  cent.).  If  the  water  content  is  low,  a  soft  cake  is 
produced,  which  is  high  in  oil  and  .of  good  color.  The  water  content 
is  to  some  extent  regulated  by  the  conditions  of  cooking. 
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RELATION   OF   CRUDE   FIBER   CONTENT  TO   FEEDING  VALUE. 

Since  the  fertilizing  value  of  cottonseed  meal  depends  upon  its 
content  of  nitrogen,  available  phosphoric  acid,  and  potash,  and  since 
the  hulls  contain  little  nitrogen,  the  presence  of  hulls  affects  the  fer- 
tilizing value  of  cottonseed  meal  in  proportion  as  it  decreases  the  nitro- 
gen content. 

The  case  is,  however,  different  with  the  feeding  value.  The  di- 
gestibility of  the  protein  and  other  constituents,  except  the  crude 
fiber,  decreases  as  the  quantity  of  crude  fiber  increases. 

Cottonseed  meal  may  be  considered  as  being  composed  of  the  kernel 
residue  and  of  the  hulls.  The  kernel  residue  contains  about  3  per 
cent,  crude  fiber  and  the  hulls  about  45  per  cent.  The  amount  of 
crude  fiber  is  an  indication  of  the  amount  of  hulls  present.  Bulletin 
No.  166  contains  digestion  experim.ents  with  cottonseed  meal,  also  with 
cold-pressed  cotton  seed  and  cottonseed  meal  and  hulls.  The  average 
cottonseed  meal  used  contains  7.5  per  cent,  crude  fiber.  The  average 
quantity  of  crude  fiber  in  the  meal  rich  in  hulls  was  26  per  cent. 
Table  Xo.  17  shows  the  coefficients  of  digestibility  for  these  separate 
products. 

TABLE  17.— EFFECT   OF   CRUDE  FIBER    ON   PRODUCTION   COEFFICIENT   OF   THE 

MEAL. 


Protein 

Ether 
Extract 

Crude 
Fiber 

Nitrogen 

Free 
Extract 

Meal,  coefficient  of  digestibility 

86 
73 

95 
91 

15 
37 

72 

Meal  and  hulls  coefficient  of  digestibility 

62 

Difference  for  18.50%  crude  fiber 

13 
0.7 

—  .0016 

4 
0.2 

—.0012 

—22 
1.2 

+  .003 

10 

Oifference  for  1  %  crude  fiber 

0.5 

Difference  in  production  coefficient  for  1% 
crudejfiber 

— .0013 

The  diflferences  in  the  coefficients  of  digestibility  are  also  given. 
By  dividing  the  differences  in  digestibility  by  the  differences  in  the 
crude  fiber,  we  get  the  effect  of  1  per  cent,  crude  fiber  upon  the 
coefficient  of  digestibility,  which  is  also  given  in  the  table.  This  may 
be  calculated  to  the  productive  value.  Thus  an  increase  of  1  per 
cent,  crude  fiber  gives  the  differences  in  the  table.  There  is  an  in- 
crease in  the  productive  value  of  the  crude  fiber.  Using  these  fig- 
ures, we  have  calculated  the  production  coefficients  of  the  various 
grades  of  cottonseed  meal  as  given  in  Table  Xo.  18.  (For  a  discus- 
sion of  the  production  coefficients,  see  Bulletin  Xo.  185.) 
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TABLE  18.— PRODUCTION  COBFFICIBNTS  OF  COTTONSEED  MEAL  AND  COTTON- 
SEED MEAL  AND  HULLS. 


With  7%  crude  fiber  (6-8) 

With  9%^cnide  fiber  (^10) . . . 
With  11  %  crude  fiber  (10-12) . 
With  13%  crude  fiber  (12-14) . 
With  15%  crude  fiber  (14-16) . 


0.203 

.567 

—.033 

.200 

.565 

—.027 

.197 

.563 

—.021 

.194 

.560 

—.015 

.190 

.558 

—.009 

.181 
.178 
.175 
.172 
.170 


86.2 
85. S 
84.8 
84.1 
83.4 


Not  only  does  the  digestibility  of  the  (jonstituents  decrease,  but  also 
the  actual  value  to  the  animal  decreases,  on  account  of  the  increased 
expenditure  of  energy  involved  in  the  digestion  of  the  crude  fiber. 

The  decrease  in  productive  value  is  estimated  at  1.3  per  cent,  for 
each  per  cent,  crude  fiber. 

An  increase  of  crude  fiber  from  9  to  11  per  cent,  with  no  change 
in  the  other  constituents  will  thus  decrease  the  digestibility  of  the 
protein  1.6  per  cent.,  and  the  productive  value  2.6  per  cent.  Thus  if 
two  cottonseed  meals  have  the  same  protein  content,  the  one  with  the 
higher  crude  fiber  will  contain  less  digestible  protein  and  have  a  lower 
fat-producing  value. 

It  is  of  some  interest  to  inquire,  what  proportion  of  the  value  of 
cottonseed  meal  comes  from  the  different  constituents.  All  the  di- 
gestible protein,  of  course,  comes  from  the  protein.  Table  No.  1^ 
contains  the  productive  values  calculated  from  the  constituents  of  two 
grades  of  cottonseed  meal.  The  negative  value  of  the  fiber  is  sub- 
tracted from  the  nitrogen-free  extract  in  calculating  the  percentages. 


TABLE    19.— COMPARATIVE   PRODUCTIVE    VALUES    OP    CONSTITUENTS   OF    TWO 

COTTONSEED  MEALS. 


Meal  A 

MealB 

Compo- 
sition 

Pro- 
ductive 
Value 

?ot°J 

Compo- 
sition 

Pro- 
ductive 
Value 

?%^ 

Protein 

44.0 

7.0 

10.0 

25.0 

8.66 

3.94 

—  .21 

4.37 

51.6 
23.5 

*    '24.8 

36.0 

7.0 

11.0 

30.0 

7.09 

3.94 

—.23 

5.25 

44.1 

Fat 

24. S 

Crude;fiber 

Nitrogen  free  extract 

31.3 

Total 

16.76 

16.05 

1 

, 

It  is  seen  that  from  44  to  51  per  cent,  of  the  value  of  these  two 
extreme  grades  is  in  the  protein,  and  that  from  69  to  75  per  cent,  is 
in  the  protein  and  fat  combined. 


STANDARDS   FOR   COTTONSEED   MEAL. 

Standards  for  cottonseed  meal  adopted  bv  the  different  States  are 
as  follows:  The  standards  for  North  Carolina,  South  Carolina, 
Georgia  and  Alabama,  have  been  in  use  for  a  number  of  years. 
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North  Carolina. — Cottonseed  meal  must  contain  not  less  than  7.5 
per  cent  ammonia.     This  is  practically  the  fertilizer  law. 

JSfmth  Carolina. — Under  the  fertilizer  law,  cottonseed  meal  must 
contain  not  less  than  7  per  cent,  ammonia.  Under  the  South  Carolina 
feed  law,  cottonseed  meal  must  contain  not  less  than  36  per  cent,  pro- 
tein, 3  per  cent,  fat,  and  not  more  than  10  per  cent,  crude  fiber  (7.5 
lior  cent,  ammonia  equals  36  per  cent,  protein,  closely). 

Georgia. — Under  the  fertilizer  law,  cottonseed  meal  must  contain 
not  less  than  7.5  per  cent,  ammonia.  Under  the  feed  law,  the  stand- 
ard adopted  for  cottonseed  meal  is  38.62  per  cent,  protein  and  4.00 
per  cent.  fat.  The  standard  for  crude  fiber  as  published  in  the  bulle- 
tins in  1911  to  1915  was  12  per  cent.,  but  in  the  bulletin  published 
Kovember,  1915,  the  requirement  for  crude  fiber  in  cottonseed  meal 
was  eliminated. 

Alabama. — Under  the  fertilizer  law,  cottonseed  meal  must  contain 
not  less  than  7.5  per  cent,  ammonia.  When  it  contains  less,  it  must 
be  «)ld  as  cottonseed  meal  and  hulls,  or  low-grade  cottonseed  meal. 

Texas. — Prom  1907  to  1916,  cottonseed  meal  had  to  contain  not  less 
than  43  per  cent,  protein,  or  50  per  cent,  protein  and  fat  combined, 
and  not  more  than  9  per  cent,  crude  fiber.  Th»  hai?  now  been  changed 
to  not  less  than  44  per  cent,  protein,  51  per  cent,  protein  and  fat 
combined,  and  not  over  11  per  cent,  crude  fiber.     (See  below.) 

Oklalioma.-— According  to  a  circular  of  the  Oklahoma  'State  Depart- 
ment of  Agriculture,  October  1,  1915,  choice  cottonseed  meal  must 
contain  at  least  42  per  cent,  protein  and  5.5  per  cent,  fat  and  not 
more  than  9.5  per  cent,  crude  fiber:  prime  cottonseed  meal  must  con- 
tain at  least  38  per  cent,  protein  and  5.5  per  rent,  fat,  and  not  more 
than  11  per  cent,  crude  fiber,  and  these  standards  have  been  a])rrovod 
by  representatives  of  the  Oklahoma  Cottonseed  Cnishers'  A«?nf  iation. 

Pennsylvania. — The  Pennsylvania  State  law  does  not  permit  more 
than  9  per  cent,  crude  fiber  in  cottonseed  meal. 

CHANGE  IN  THE  TEXAS  STANDARD  FOR  COTTONSEED  :m::AL. 

The  Texas  standard  for  cottonseed  meal  from  1907  to  1916  was  that 
it  should  contain  not  less  than  43  per  cent,  protein,  not  less  than  50 
per  cent,  protein  and  fat  combined,  and  not  more  than  9  per  cent, 
crude  fiber. 

A  hearing  on  cottonseed  pro(hiets  was  held  by  the  Feed  Control 
Service  on  October  2,  1915,  and  was  pupplemented  by  letters  submitted 
later.  On  Pebruary  15,  lOlG,  the  airreement  given  below  was  made 
between  Director  Younffblood  rnd  a  committee  of  the  Texas  Cotton- 
seed Crushers'  Association.  Th's  ajxrecment  practically  chanTes  the 
emphasis  in  the  Texas  standard  from  crude  fiber  to  protein,  or  pro- 
tein and  fat. 

The  following  memorandum  of  understanding  was  agreed  to  bv  a 
committee  of  the  Texas  Cottonseed  Crushers'  Association  and  accepted 
by  Director  B.  Youngblood: 

*TVe,  the  undersigned,  acting  for  and  in  behalf  of  the  Texas  Cot- 
tonseed  Crushers'  Association,  have  come  to  an   understanding  with 
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the  Peed  Control  Service,  on  this  the  15th  day  of  February,  1916,  at 
College  Station,  Texas,  as  follows: 

"It  is  agreed  that  the  definition  and  standards  for  cottonseed  meal 
shall  more  nearly  coincide  with  the  rules  of  the  Texas  Cottonseed 
Crushers^  Association,  as  follows: 

"Cottonseed  meal  is  composed  of  decorticated  kernels  of  cotton  seed, 
free  from  excess  of  hulls  and  other  foreign  materials.  It  must  con- 
tain not  less  than  44  per  cent,  of  protein,  or  not  less  than  51  per 
cent,  of  protein  and  fat  combined,  and  not  more  than  11  per  cent,  of 
crude  fiber. 

"Cottonseed  cake  shall  correspond  to  cottonseed  meal  in  composi- 
tion and  as  to  standard. 

"It  is  agreed  that  any  deficiency  in  percentage  of  fat  may  be  offset 
by  additional  percentage  of  protein,  as,  for  instance,  in  cottonseed 
meal  guaranteed  to  contain  5  per  cent,  of  fat,  46  per  cent,  of  protein 
would  bo  required. 

"It  will  be  observed  that  the  51  per  cent,  of  protein  and  fat  com- 
bined coincides  identically  with  the  rule  of  the  Texas  Cottonseed 
Crushers-  Association,  and  that  the  increase  of  2  per  cent,  crude  fiber 
gives  the  millers  greater  latitude  in  holding  the  standard  for  protein 
and  fat. 

"It  is  agreed  that  the  standard  for  choice  cottonseed  meal  shall  re- 
main as  heretofore." 

This  committee  consisted  of  Mr.  B.  W.  Couch,  President  of  the 
Texas  Cottonseed  Crushers^'  Association;  Mr.  Ed.  Woodall,  of  Hills- 
boro,  Texas,  and  Mr.  W.  F.  Pendleton,  of  Parmersville,  Texas,  and 
Durant,  Oklahoma. 

While  we  have  reason  to  believe  that  the  majority  of  Texas  cotton- 
seed crushers  are  in  favor  of  the  a^eement  given  above,  and  are  satis- 
fied with  the  definition  now  adopted,  as  shown  by  the  definition  adopted 
at  their  meeting  in  May,  1916,  yet  there  are  some- few  cottonseed 
crushers  who  desire  to  put  on  the  Texas  market  a  decidedly  inferior 
product,  containing  less  than  44  per  cent,  protein  and  correspondingly 
more  hulls,  under  the  name  of  cottonseed  meal,  and  are  not  satisfied 
with  the  standard  agreed  upon.  The  Feed  Control  Service  does  not 
attempt  to  regulate  what  shall  or  shall  not  be  manufactured  in  the 
State,  but  merely  insists  on  the  right  of  the  purchaser  to  know  what 
he  is  buying.  Those  desiring  the  lower  standard,  say  that  if  the  low 
grade  product  is  sold  under  the  name  of  cottonseed  meal  and  hulls, 
that  they  cannot  g'^i  as  much  for  it  as  if  it  were  sold  as  cottonseed 
meal.  If  this  argument  means  an3i:hing,  it  means  that  the  buyer  will 
not  pay  as  much  for  the  goods  if  he  knows  what  he  is  getting,  as  he 
would  if  he  thought  he  was  getting  cottonseed  meal.  This  is,  thus, 
an  argument  in  favor  of  the  proper  naming  of  the  product,  and  not 
against  it. 
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DEFIXITIOXS  OF  COTTONSEED  MEAL. 
united  states  feed  control  officials. 

The  following  definition  of  cottonseed  meal  has  been  adopted  by 
the  Feed  Control  Officials  of  the  United  States: 

Cottonseed  Meal  is  a  product  of  the  cottonseed  only,  composed 
principally  of  the  kernel  with  such  portion  of  the  hull  as  is  necessary 
in  the  manufacture  of  oil;  provided,  that  nothing  shall  be  recognized 
as  cottonseed  meal  that  does  not  conform  to  the  foregoing  definition 
and  that  does  not  contain  at  lea.«!t  36  per  cent,  of  protein. 

Choice  Cottonseed  Meal  must  be  finely  gi'ound,  not  necessarily 
bolted,  of  sweet  odor,  reasonably  bright  in  color,  yellow,  not  brown  or 
reddish,  free  from  excess  of  lint,  and  must  contain  at  least  41  per 
cent,  of  protein. 

Prime  Cottonseed  Meal  must  be  finely  ground,  not  necessarily 
bolted,  of  sweet  odor,  reasonably  bright  in  color,  yellow,  not  brown 
or  reddish,  free  from  excess  of  lint,  and  must  contain  at  least  38.6  per 
cent,  of  protein. 

Oood  Cottonseed  Meal  must  be  finely  ground,  not"  necessarily  bolted, 
of  sweet  odor,  reasonably  bright  in  color,  and  must  contain  at  least 
36  per  cent,  of  protein. 

Cottonseed  Feed  is  a  mixture  of  cottonseed  meal  and  cottonseed 
hulls  containing  less  than  36  per  cent,  of  protein. 

interstate  cottonseed  crushers'  definitions. 

The  definitions  (1915)  adopted  by  the  Interstate  Cottonseed  Crush- 
ers^ Association  are  as  follows : 

Cottonseed  Meal  is  a  product  of  the  cottonseed  only,  composed 
principally  of  the  kernel,  with  such  portion  of  the  fiber  or  hull  and 
oil  as  may  be  left  in  the  ordinary  course  of  manufacture,  or  as  may 
be  indicated  by  the  analysis  thereof,  and  shall  be  graded  and  classed 
as  follows: 

Provided,  that  nothing  shall  be  recognized,  traded  in  or  sold  as  cot- 
tonseed meal  that  does  not  conform  to  the  requirements  above  set  forth, 
and  that  does  not  contain  at  least  36  per  cent,  of  protein. 

Choice  Cottonseed  Meal  must  be  finely  ground,  not  necessarily 
bolted,  perfectly  sound  and  sweet  in  odor,  yellow,  free  from  excess  of 
lint,  and  by  analysis  must  contain  at  least  either  8  per  cent,  of  am- 
monia, or  49  per  cent,  of  combined  protein  and  fat. 

Prime  Cottonseed  Meed  must  be  finely  ground,  not  necessarily 
bolted,  of  sweet  odor,  reasonably  bright  in  color,  yellow,  not  brown  or 
reddish,  free  from  excess  of  lint,  and  by  analysis  nmst  contain  at  least 
either  7.5  per  cent,  of  ammonia  or  46  per  cent,  of  combined  protein 
and  fat. 

Good  Cottonseed  Meal  must  be  finely  ground,  not  nerossarily  bolted, 
of  sweet  odor,  reasonably  bright  in  color,  and  by  analysis  must  con- 
tain at  least  either  7  per  cent,  of  ammonia,  or  43  per  cent,  of  com- 
bined protein  and  fat. 
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Cottonseed  cake  not  coming  up  to  contract  analysis  shall  be  a  good 
delivery  if  within  one-quarter  of  1  per  cent,  of  ammonia,  or  within 
IJ  per  cent,  of  combined  fat  and  protein,  guaranteed  by  contract  or 
of  sale  sample,  but  the  settlement  price  shall  be  reduced  at  the  rate 
of  one-tenth  of  contract  price  for  each  1  per  cent,  and  proportionately 
for  fractions  of  deficiency  in  ammonia,  or  one  forty-ninth,  one  forty- 
sixth,  or  one  forty-third,  as  the  case  may  be,  for  deficiency  in  protein 
and  fat. 

Where  cake  is  sold  on  sample,  to  be  a  good  delivery  it  must  rea- 
sonably conform  to  the  sale  sample  in  color  and  texture  and  analysis. 

TEXAS   FEED   CONTROL  SERVICE   DEFINITIONS. 

The  definitions  of  the  Texas  Feed  Control  Service  are  now  as  fol- 
lows: 

Cottonseed  Meal  is  composed  of  the  decorticated  kernels  of  cotton 
seed,  free  from  excess  of  hulls  and  other  foreign  materials.  It  must 
contain  not  lees  than  44  per  cent,  of  protein,  not  less  than  51  per  cent, 
of  protein  and  fat  combined,  and  not  more  than  11  per  cent,  of  crude 
fiber. 

Prime  Cottonseed  Meal  is  composed  of  the  decorticated  kernels  of 
cotton  seed,  fice  from  excess  of  hulls  and  other  foreign  materials. 
Must  be  finely  ground,  of  sweet  odor,  rcasonnbly  bright  in  color,  and 
must  contain  not  loss  than  44  per  cent,  of  protein,  7  per  cent,  of  fat 
(not  lest*  than  51  per  cent,  of  protein  and  fat  combined),  and  not 
ni(;rc  1h:ui  0  per  cent,  of  crude  fiber. 

Choice  Cotfonneed  Meal  \<  composed  of  the  decorticated  kernels  of 
cotton  S(ed,  free  from  pxcess  of  hulls  and  other  materials.  Must  be 
finely  gronnn.  of  sweet  olor,  reasonably  bright  in  color,  and  must 
oor.tnin  not  loss  th;m  4S  per  cent,  of  protein,  7  per  cent,  of  fat  (not 
le?s  thnn  Ho  ]»er  cert  of  T)rotein  and  fat  combined),  and  not  more 
thun  *>  per  coui.  of  ernde  fiber. 

Cottonseed  Cahe  should  coriespond  to  cottonseed  meal  in  composi- 
tion. 

Cntlonsrcd  Meal  and  Thilfft  is  any  mixtui*e  of  cottonseed  meal  and 
hulls  c(>ntni]iing  not  less  tha-n  1)  per  cent,  and  not  more  than  20  per 
cent,  of  cnuV  fihvv. 

Mixed  Cottonseed  Meal  and  JTulls  is  any  mixture  of  cottonseed 
meal  and  hulls  containing  not  less  than  20  per  cent,  and  not  more 
th.an  40  per  cent,  of  crude  fiber.  The  percentage  of  hulls  must  be 
stated. 

TEXAS    COTTOXSKED    CRUSHERS'    ASSOCIATION    DEFINITIONS. 

The  definitions  of  the  Texas  Cottonseed  Crushers'  Association  are 
as  follows: 

Cottonseed  Cnle  i?^  n  product  of  the  cottonseed  only,  composed  prin- 
cipally of  the  kenit'I,  with  such  portion  of  the  fiber  or  hull  and  oil  as 
may  be  left  in  the  ordinary  course  of  manufacture,  or  as  may  be  in- 
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dioated  by  the  analysis  thereof,  and  shall  be  graded  and  classed  as 
follows : 

Provided,  that  nothing  shall  be  recognized,  traded  in  or  sold  as 
cottonseed  cake  that  does  not  conform  to  the  requirements  above  set 
forth,  and  that  does  not  contain  at  least  36  per  cent,  of  protein;  and 
further  provided,  that  no  cottonseed  cake  shall  be  offered  for  sale,  for 
consumption  in  Texas,  that  does  not  comply  with  the  State  pure  feed 
laws. 

Choice  Cottonseed  Cake  must  be  reasonably  bright  in  color,  sweet 
in  odor,  friable  in  texture,  not  burnt  in  coolnng,  free  from  excess  of 
lint  and  hulls,  and  shall  contain  by  analysis  of  a  competent  chemist 
55  per  cent,  of  protein  and  fat  combined;  provided,  that  it  shall  not 
be  rejected  it  if  contains  as  much  as  51  per  cent,  of  protein  and  fat 
combined;  but  an  allowance  shall  be  made  by  seller  of  one-fifty-fifth 
of  the  contract  price  less  freight  when  soH  delivered  for  each  de- 
ficient unit  of  protein  and  fat  combined. 

Prime  Cottonseed  Cake  must  be  of  good  color,  yellowish,  not  brown 
or  reddish,  sweet  in  odor,  finn  in  texture,  free  from  excess  of  lint, 
and  shall  contain  by  analysis  of  a  competent  chemist  51  per  cent,  of 
protein  and  fat  combined;  provided,  that  it  shall  not  be  rejected  if  it 
contains  as  much  as  17  per  cent,  of  protein  and  fat  combined;  but 
an  allowance  shall  be  made  by  the  seller  of  one-fifty-first  of  the  con- 
tract price  less  freight  when  sold  delivered  for  each  deficient  unit  of 
protein  and  fat  combined. 

See.  ;;^B.  Cottonseed  cake  where  sold  fur  consumption  in  Texas 
shall  contain  not  Jess  than  44  per  cent,  of  protein,  or  51  per  cent,  of 
protein  and  fat  combined,  and  must  not  contain  more  than  11  per 
cent,  of  fibre. 

Xo  claim  for  deficiency  of  protein  and  fat  combined  shall  be  made 
by  buyer  unless  the  variation  shall  equal  or  exceed  one-half  of  one  unit. 

Cottonseed  Meal  is  a  product  of  the  cottonseed  only,  composed  prin- 
cipally of  the  kernel,  with  such  portion  of  the  fiber  or  hull  and  oil  as 
may  be  left  in  the  ordinary  course  of  manufacture,  or  as  may  be  in- 
dicated by  the  analysis  thereof,  and  shall  be  graded  and  classed  as 
follows  : 

Provided,  that  nothing  shall  be  recognized,  traded  in  or  sold  as 
cottonseed  meal  that  does  not  conform  to  the  requirements  above  set 
forth,  and  that  does  not  contain  at  least  36  per  cent,  of  protein;  and 
further  provided,  that  no  cottonseed  meal  shall  be  offered  for  sale, 
for  consumption  in  Texas,  that  does  not  comply  with  the  State  pure 
feed  laws. 

Cottonseed  meal  shall  be  graded  as  follows: 

Choice  Cottonseed  Meal  must  be  the  product  of  sound  cottonseed 
cake,  finely  ground,  reasonably  bright  in  color,  not  brown  or  reddish, 
free  from  excess  of  lint  and  hulls,  and  shall  contain  by  analysis  of  a 
competent  chemist  55  per  cent,  of  protein  nnd  fat  combined :  pro- 
vided, that  it  shall  not  be  rejected  if  it  contains  as  much  as  51  per 
cent,  of  protein  and  fat  combined ;  but  an  allowance  shall  be  made  by 
seller  of  one-fifty-fifth  of  the  contract  price  less  freight  when  sold 
delivered  for  each  deficient  unit  of  protein  and  fat  combined.      .^.^.,1^ 

Choice  Bolted  Cottonseed  Meal  must  be  the  produPi^'^gf  ^^oM>r Y'S^^ 
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tonseed  cake,  finely  ground  and  bolted,  of  bright  yellow  color,  not 
brown  or  reddish,  and  shall  contain  by  analysis  of  a  competent  chemist 
55  per  cent,  protein  and  fat  combined;  provided,  that  it  shall  not  be 
rejected  if  it  contains  as  much  as  51  per  cent,  of  protein  and  fat  com- 
bined; but  an  allowance  shall  be  made  by  seller  of  one-fifty-fifth  of 
the  contract  price  less  freight  when  sold  delivered  for  each  deficient 
unit  of  protein  and  fat  combined.  Meal  to  be  choice  bolted  must  be 
ground  and  bolted  sufficiently  fine  for  the  contents  to  pass  through 
a  wire  mesh  of  one-twenty-sixth  of  an  inch  in  diameter. 

Prime  Cottonseed  Meal  must  be  the  product  of  sound  cottonseed 
cake,  finely  ground,  of  sweet  odor,  reasonably  bright  in  color,  not 
brown  or  reddish,  reasonably  free  from  excess  of  lint,  and  shall  con- 
tain by  analysis  of  a  competent  chemist  51  per  cent,  of  protein  and 
fat  combined;  provided,  that  it  shall  not  be  rejected  if  it  contains  as 
much  as  47  per  cent,  of  protein  and  fat  combined;  but  an  allowance 
shall  be  made  by  seller  of  one-fifty-first  of  the  contract  price,  less 
freight  where  sold  delivered,  for  each  deficient  unit  of  protein  and 
fat  combined. 

Prime  Bolted  Cottonseed  Meal  must,  be  the  product  of  sound  cot- 
tonseed cake,  finely  ground  and  bolted,  of  bright  yellow  color,  not 
brown  or  reddish,  and  shall  contain  by  analysis  of  a  competent  chem- 
ist 51  per  cent,  of  protein  and  fat  combined;  provided,  it  shall  not  be 
rejected  if  it  contains  as  much  as  47  per  cent,  of  protein  and  fat 
combined;  but  an  allowance  shall  be  made  by  seller  of  one-fifty- first 
of  the  contract  price,  less  freight  when  sold  delivered,  for  each  de- 
ficient unit  of  protein  and  fat  combined.  Meal  to  be  prime  bolted 
must  be  ground  and  bolted  sufficiently  fine  for  the  contents  to  pass 
through  a  wire  mesh  of  one-twenty-fourth  of  an  inch  in  diameter. 

Sec.  4B.  Cottonseed  meal,  where  sold  for  consumption  in  Texas, 
shall  contain  not  less  than  44  per  cent,  of  protein  or  51  per  cent,  of 
protein  and  fat  combined  and  must  not  contain  more  than  11  per 
cent  of  fiber. 

No  claim  for  deficiency  of  protein  and  fat  combined  shall  be  made 
by  buyer  unless  the  variation  shall  equal  or  exceed  one-half  of  one  unit. 

PROTEIN    regulation. 

The  valuation  of  different  cottonseed  meals  by  means  of  the  pro- 
tein, or  protein  and  fat  content,  was  adopted  for  the  purpose  of  dis- 
tinguishing between  different  grades  of  cottonseed  meal,  made  by  pro- 
cesses which  had  for  their  primary  object  the  extraction  of  the  oil. 
The  meal  varied  in  composition,  both  on  account  of  differences  in  the 
seed,  and  differences  in  the  hull  content,  due  to  imperfections  in 
manufacturing.  With  the  development  of  this  method  of  valuation, 
and  with  the  development  of  chemical  methods  of  mill  control,  the 
manufacturer  found  that,  though  he  was  in  many  cases  penalized  for 
meal  running  below  the  guarantee,  he  received  no  extra  payment  when 
meal  was  above  guarantee.  He  thus  formed  the  impression  that  the 
ammonia  (or  protein)  and  fat  was  the  only  valuable  constitutent  of 
the  feed,  and  the  remainder  of  the  feed  had  little  or  no  value.  In 
other  words,   he  was  selling  protein  or  protein  PHStti^dfal^iM^IJ^  con- 
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sideratioBS  lead  naturally  to  introduction  of  hulls  during  the  process 
of  manufacture,  where  needed  to  run  the  protein  content  down  to  the 
minimum  guarantee.  Where  the  protein,  or  protein  content  served 
only  as  a  basis  for  judging  the  quality  of  meal,  questions  as  to  the 
hull  content,  or  whether  the  product  was  really  a  cottonseed  meal, 
did  not  often  arise.  The  rules  of  the  Interstate  and  other  Cottonseed 
Crushers'  Associations  in  fact  permit  the  addition  of  cottonseed  hulls 
or  hull-bran,  either  during  the  process  of  manufacture  or  otherwise. 
This  attitude  is  further  brought  out  in  the  following  statement: 

IT.  E.  Hawk,  in  Oil  Mill  Superintendents'  Association,  June,  1913, 
says : 

"As  in  our  State  we  have  a  standard  of  7.50  per  cent.,  and  the  mill 
sells  on  that  basis,  we  should  be  able  to  control  the  ammonia,  within 
10-100  per  cent,  of  the  1  per  cent.  Otherwise  the  man  that  buys  the 
meal  or  cake,  if  over  10-100  per  cent,  short  will  have  a  kick  coming 
to  him,  and  will  he  entitled  to  a  reduction.  On  the  other  hand,  if 
the  mill  sells  meal  for  7^  per  cent,  ammonia,  and  it  runs  anywhere 
7.r>0  per  cent,  tp  7.75  per  cent.,  the  mill  will  be  the  loser  of  30 
cents  for  7.60  per  cent,  up  to  75  cents  for  7.75  per  cent,  per  ton  of 
meal.  This  will  be,  as  you  can  readily  see,  either  a  loss  to  the  mill 
in  getting  its  final  settlements  on  meal  sold  if  the  ammonia  runs  too 
low,  and,  if  on  the  other  hand,  the  ammonia  runs  high  it  will  be  a 
great  loss  in  nmning  a  higher  value  than  it  is  sold  for.  In  view  of  these 
facts,  it  is  best  to  have  the  analysis  often  and  to  get  a  basis  of  stand- 
ard in  operation,  then  run  to  the  standard  constantly.  This  is  ac- 
complished by  seeing  that  the  linting  is  uniform,  the  hullers  are  kept 
sharp  so  that  the  hulling  will  be  constantly  uniform.  That  is,  they 
must  do  their  work  constantly  the  same,  then  the  separation  to  get 
the  proper  proportion  of  hull  meal  and  this  latter  must  be  fine  and 
free  of  lint,  with  the  proper  percentage  to  obtain,  say,  in  amount  of 
cake  that  will  run  the  per  cent,  of  ammonia  just  where  you  want  it 
(and  this,  I  say,  can  be  done  very  easily  if  the  equipment  is  right), 
then  to  take  your  samples  of  cooked  meal,  watch  very  closely  the 
time,  the  temperature,  in  the  progress  of  your  cooking,  get  the  smell, 
the  feel,  and  the  color  the  exact  shade." 

The  Picard-Law  Company,  in  The  Oil  Miller,  December,  1914, 
states : 

"Georgia  shows  an  average  of  7.16  per  cent,  ammonia  in  spite  of 
the  fact  that  a  large  percentage  of  the  mills  are  shipping  7  per  cent, 
cake.  As  near  as  we  can  figure  it,  the  meal  from  this  State  has  aver- 
aged 0.20  per  cent,  in  ammonia  above  guarantee.  At  $2.50  per  unit 
this  is  50  cents  per  ton  excess  value.  Basing  the  meal  sold  during 
this  time  at  50,000  tons,  the  Georgia  mills  have  given  away  $25,000.00 
worth  of  protein  in  an  effort  to  keep  their  product  up  to.  the  standard." 

The  Picard-Law  Company,  in  The  Oil  Miller,  February,  1914, 
states : 

"The  time  is  coming  and  coming  fast  when  the  mill  that  does  not 
have  daily  analyses  made  of  meal  cannot  keep  up  with  the  procession. 
It  is  the  only  way  to  regulate  ammonia.  It  would  surprise  many  mill 
managers  to  know  that  we  can  pick  out  nearly  ag|y^. Jjg:  ^(J^i^^^son 
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and  show  that  the  seed  handled  in  our  laboratory  that  da\'  would  pro- 
duce meal  varying  as  much  as  1  per  cent,  in  ammonia  when  exactly 
the  same  number  of  pounds  are  made  per  ton.  This  might  happen 
in  your  mill  any  time  that  you  change  from  one  car  to  another. 

"This  may  sound  like  taking  advantage  of  our  opportunity  to  pull 
for  business,  but  if  you  will  consider  the  matter  carefully  you  will 
be  convinced  that  you  and  not  the  chemist  will  be  the  big  gainer.  By 
regulating  ammonia  within  ten  points  a  two-press  mill  can  often  save 
enough  in  a  couple  of  weeks  to  pay  for  analytical  work  the  whole 
season.  That  the  big  companies  realize  this  is  proven  by  the  fact 
that  over  thirty  independent  mills  in  Georgia,  besides  the  corporation 
mills,  have  tbeir  products  analyzed  e^h  day  that  they  operate." 

D.  C.  Picard,  Alabama  Cottonseed  Crushers,  in  The  Oil  Miller, 
September,  1915,  states: 

"Most  of  you  think,  I  am  sure,  that  the  sum  total  of  ^getting 
results'  is  good  separation  and  a  low  standard  of  press  work,  but  to 
my  mind  one  of  the  most  important  factors  of  all  in  making  profits  is 
close  control  of  the  ammonia.  Of  course,  with  seed  of  variable  am- 
monia content,  it  is  rather  diflficult  to  keep  the  ammonia  constant  by 
regulation  at  the  second  huller.  Of  late,  a  third  huller  has  been  in- 
stalled in  some  mills  for  the  sole  purpose  of  controlling  ammonia, 
which  makes  it  somewhat  easier;  but,  even  with  this,  daily  analyses 
of  the  cake  is  necessary. 

"I  wonder  how  many  realize  how  large  a  loss  this  is;  sometimes  it 
is  greater  than  allowing  excess  of  oil  to  lemain  in  the  cake.  One  ton 
of  7^  per  cent,  meal  contains  150  pounds  of  ammonia,  which  is 
worth  (since  the  value  of  the  meal  ip  in  its  ammonia),  when  meal  is 
selling  for  $28.00  per  ton,  very  close  to  20  cents  per  }30und.  If  the 
meal  is  sold  on  this  guarantee,  but  actual  delivery  runs  7.75  per  cent., 
five  extra  pounds  of  ammonia  are  thrown  in  with  each  ton,  making 
the  customer  a  present  of  $1.00  per  ton.  This  is  verv-  nice  for  the 
customer,  but  downs  the  mill's  profits  quite  a  lot.  It  does  not  hit  the 
bank-balance  directly,  like  reclamations,  but,  nevertheless,  when  the 
books  are  closed  several  thousands  of  dollars  are  usually  debited  to  ex- 
cess values.  Much  of  this  can  be  prevented  by  the  daily  analyses 
above  mentioned  so  that  when  shipments  are  made  high  and  low  am- 
monia meal  can  be  mixed  to  make  a  close  average.  This  has  been 
done:  it  is  entirely  practical.  Of  course,  if  meal  could  always  he  sold, 
as  it  should  he,  on  it?  ammonia,  thi«i  would  not  be  nocessaiy,  but  we 
must  meet  conditions  as  we  have  them. 

"To  show  you  how  excess  ammonia  figures  in  comparison  with  ex- 
cess oil:  The  average  oil  mill  tries  to  keep  oil  in  the  cake  down  to 
6  per  cent.,  or  120  pounds  to  the  ton.  If  the  oil  runs  7  per  cent., 
this  will  be  140  pounds.  The  extra  20  pounds  of  oil  at  5J  cents  per 
pound  is  worth  $1.10  per  ton,  so  you  see  the  giving  aumy  of  one- 
quarter  of  a  per  cent,  of  excess  ammonia  is  practically  equivalent  to 
allniring  1  per  cent,  excess  oil  remain  in  the  cake. 

"Some  of  you  may  say:     *We  cannot  control  our  ammonia.'     But, 
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yes  you  can!  If  you  will  use  your  chemists  properly  you  soon  get 
'results/  " 

The  manufacturer  of  cottonseed  oil  has  sometimes  to  contend  with 
seed  low  in  protein  (or  ammonia),  or  delinted  so  closely  that  sepa- 
ration is  diflBeult,  and  has  trouble  in  producing  meal  of  the  standard, 
if  it  is  not  too  low.  Sometimes  separation  of  kernels  from  seed  must, 
to  some  extent,  be  sacrificed,  to  produce  the  grade  of  meal  desired. 

WTiile  the  manufacturer  may  be  willing  to  sacrifice  separation  to 
come  up  to  his  guarantee  in  protein,  when  necessary  to  do  so,  he  is 
not  willing  to  sacrifice  it  to  come  up  to  a  guarantee  in  crude  fiber 
when  it  is  not  necessary  to  come  up  to  his  guarantee  in  protein.  Pro- 
tein, or  protein  and  fat,  is  undoubtedly  the  most  valuable  constituent 
of  cottonseed  meal,  and  the  manufacturer  feels  that  when  he  suffers 
the  burden  of  low  protein  seed,  he  should  receive  the  recompense  of 
high  protein  seed  when  it  comes  his  way. 

CRUDE    FIBER    STANDARD. 

The  definition  of  cottonseed  meal  adopted  by  the  Feed  Control  Offi- 
cials of  the  United  States  is  as  follows: 

"Cottonseed  meal  is  a  product  of  the  cotton  seed  only,  composed 
principally  of  the  kernel  with  such  portion  of  the  hull  as  is  neces- 
sary in  the  manufacture  of  the  oil;  provided,  that  nothing  shall  be 
recognized  as  cottonseed  meal  that  does  not  conform  to  the  foregoing 
definition  and  that  does  not  contain  at  least  .36  per  cent  of  protein." 

We  will  inquire  how  much  crude  fiber  represents  "such  portion  of 
the  hull  as  is  necessary  to  the  manufacture  of  the  oil."  This  point 
is  difficult  to  decide  on  the  basis  of  analytical  results  alone. 

The  analyses  given  in  Tables  Nos.  3,  5,  6  and  7  show  the  average 
crude  fiber  content.  Standards,  however,  must  be  above  rather  than 
below  the  maximum. 

Jn  the  case  of  cottonseed  meal,  samples  with  low  crude  fiber  may 
have  had  it  reduced  for  the  purpose  of  raising  the  protein.  On  the 
other  hand,  those  with  high  crude  fiber  may  have  had  it  added,  dur- 
ing the  process  of  manufacture  or  otherwise,  for  the  purpose  of  re- 
ducing the  protein. 

Then,  also,  there  are  certain  varieties  of  cotton  of  which  the  seed 
are  partly  bare,  like  Sea  Island  seed.  The  hulls  do  not  felt  together, 
and  are  not  easily  removed. 

Some  millers  also  claim  that  a  rather  large  amount  of  hulls  is 
necessary  to  give  drainage  and  reduce  the  oil;  while  other  millers  say 
that  only  a  much  smaller  quantity  is  needed.  This  has  been  already 
discussed.  Apparently  a  better  extraction  of  oil  is  often  accompanied 
by  a  higher  percentage  of  hulls. 


Digitized  by  LjOOQIC 


38 


Texas  Aobicultural  Experiment  Station. 


TABLE  20.— DISTRIBUTION  OF  FIBER  CONTENTS  OF  COTTONSEED  MEAL. 


ToUl 


South  Carfliina  M  1914 

Georsia.  I&IS 

Pcnnitylvanin  2%b — 1914 
New  York,  1911 
New  York,  1912 
New  York,  1913,. 
New  York,  19H 
New  Ynrk,  1913. ...  . 
New  Jcrseyn  19)3-14 
New  Jcreey.  1914-15 
Keolueky.  11)14. 
Geortdfli  1911-12 
Georgia,  l9r-!-l3 
Gcurf^ia.  1913-15 
Loubmna*  I91^H 


Table  No.  20  shows  the  distribution  of  the  fiber  contents  of  cotton- 
seed meals  as  analyzed  in  several  States.  Samples  illegal  in  protein 
content  were  omitted.  A  large  proportion  of  the  samples  contained 
9  per  cent,  crude  fiber,  or  less. 

TABLE  21.— GUARANTEES  OF  CRUDE  FIBER  IN  COTTONSEED  MEAL. 


* 

9  or 
less 

j  9.1-10 

1 

10.1-11 

11.1-12 

Over 
12.1 

Kentucky.  1914  (185) 

4 
1 
5 
6 
22 

17 

9 

1       24 

11 

21 

1 
4 
3 
5 
6 

1 

5 

10 

90 

26 

1 

New  York,  1915  (404) 

2 

Indiana,  1914  (177) 

5 

South  Carolina,  1915  (52) 

0 

Louisiana  (1913-14) 

4 

Table  No.  21  shows  the  guarantees  of  crude  fiber  made  in  five 
States.  With  the  exception  of  South  Carolina,  the  bulk  of  the  guar- 
antees is  far  less  than  10.1  per  cent,  crude  fiber. 

TABLE  22.— AVERAGE  FIBER   CONTENT   OF  COTTONSEED   MEALS   (CALCULATED 

BT  LAW). 


Pound 
per  ton 


Ammo- 


Fiber 

% 


Pound 
ycr  ton 


Ammo- 
nia % 


Fiber 


September — 

Total 

October — 

Total 

Cxeorfiia 

North  Carolina. 

South  Carolina. . 

Alabama 

November — 

Total 

Georgia 

North  Carolina. 

South  Carolina. . 

Alabama 

December — 

Total 

(Borgia 

North  Carolina. 

South  Carolina. , 

Alabama 


943 

888 
865 
904 
950 
855 

880 
851 
915 
920; 
883| 

884' 
865; 
910 
950 
865| 


1911 
7.25 

1911 
7.66 
7.73 
7.75 
7.37 
7.66 

1911 
7.71 
7.79 
7.85 
7.45 
7.48 

1911 
7.78 
7.84 
7.93 
7.42 
7.77 


11.10 

10.40 
9.88 
9.78 

12.32 
9.18 

10.23 

9.33 

8.90 

11.46 

10.84 

10.39 

9.96 

10.13 

10.50' 

9.93 


Digiti: 


842 
833 
853 
830 
820 

838 
809 
852 
859 
837 

884 
882 
859 
933 


1912 
7.12 

1912 
7.33 
7.30 
7.35 
7.55 
7.32 

1912 
7.62 
7.75 
7.60 
7.43 
7.56 

1912 
7.50 
7.46 
7.70 


Kj 


m 


7,60 

7.68 
9.22 
8.70 
8.19 
7.91 

8.59 
7.77 
7.53 
9.05 
10.04 

10.95 
11.15 
11.06 
11.34 
10.80 
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TABLE  22.— AYEKAGE  FIBER   CONTENT   OF  COTTONSEED   MEALS    (CALCULATED 

BY  LAW). 


Pound 
per  ton 

Ammo- 
nia  % 

Fiber 

% 

1 
Pound   !  Ammo- 
pcr  ton  i  nia  % 

1 

Fiber 

% 

January — 

Total 

Georgia 

885 
851 
927 
938 
860 

887 
850 
903 
904 
860 

878 
853 
902 
955 
860 

892 
955 
851 

1912 
7.81 
7.88 
7.75 
7.59 
7.84 

1912 
7.78 
7.87 
7.85 
7.62 
7.82 

1912 
7.79 
7.84 
7.92 
7.62 
7.75 

1912 
7.71 
7.62 
7.88 

9.82 

8.58 

10.67 

11.54 

9.20 

10.21 

9.27 

10.66 

10.98 

9.68 

10.36 
9.82 
9.66 

12.34 
9.72 

10.22 

12.34 

8.58 

9001 
900 
893 
876 
890 

887 
873 
888 
883i 
885' 

886 
858, 
911 
9251 
858, 

869 
900 
852 

1913 
7.44 
7.40 
7.66 
7.33 
7.38 

1913 
7.48 
7.44 
7.63 
7.42 
7.58 

1913 
7.51 
7.53 
7.57 
7.31 
7.59 

1913 
7.48 
7.40 
7.60 

11.44 
11.86 

Nortb  Carolina 

South  Carolina 

10.73 
9.94 

Alabama 

11.92 

February — 

Total 

10.77 

Georgia 

10.70 

North  Carolina 

9.88 

South  Carolina 

10.57 

Alabama 

March- 
Total 

Georgia 

11.20 

10.72 
11.26 

North  Carolina 

South  Carolina 

10.46 
11.50 

Alabama 

9.13 

Averaflt^ 

9.98 

Hi0h«Jif  in  fih^r 

11.86 

Lowest  in  fiber 

7.53 

Table  Xo.  22  shows  the  estimated  yield,  the  average  protein,  and 
the  calculated  crude  fiber,  averaged  by  months  for  several  States  of 
the  Southeast  as  presented  by  Mr.  Law  in  The  Oil  Miller,  June,  1913. 
The  crude  fiber  was  calculated  on  the  basis  of  3  per  cent,  in  the  ex- 
pressed kernels,  and  50  per  cent,  in  the  hulls. 


Digitized  by 


Google 


40 


Texas  Agricultueal  Experiment  Station. 


1 

< 

i 

m 


1 

5  z 


O 

GO 


ES  -a 

en  ♦* 

§  i 

n  Si 

^  M« 

Q  -tJ 

00  ^  « 

8  *' 

«j  I" 

H 

> 

I.  t 


H     5 


s 


•I 

3| 
la 


X 


S5 


S5 


S^ 


S5 


g§ 


OO  <^' Cq  O  00 '^  C^' «0  OO  ^  C<«  ift  CO '^  C^  lO  CO '^  C4  O  CO '^' c^' in 


oi?Sooto>nooininoO(n>noou?ioooutinoou^Soou)ooou?uSoooSo5 
cc  in  00  cc  to  in  00  <c  o  kO  00  <D  to  lA  00  cd  (o  o  00  cc  o  lO  00  <D  (O  in  00  CO  (O  lO  00  (O  «o  1^^ 


^__      _'5^wcJooeo«oo>Qaf>'»-'op»-'i^inoof>.c^ooooocoin^io 

r>- <o  c^' o  r>^  r^  «^  ^' 00  r^' "^  c^  00  r>I -^  ci  i>i  t^' r^' Q*  r<^  r<i  c^  «-i' ^^ 

^l-^"«9'ooN-^'^coc5-^'^eo^^.^^coc^.^^co^l•^TJ"oo?l^^^^c^•M^e^^^»M'^c^Ic^--eoc« 


eoi^c3>o>N«oo^^oop^r^«OTtpj<D^cO'-'MP5oot^c^»n^«oo50J05''9«cor»c<it^oJp:5ao« 
"^ooot^-^i^-ooeooi^-OiTf  inoo.-i050oe«ooseot^inco?io4w«oooooi^0^ooeocooca><DCi 


ooJOcoo»"^occ^c^o>'<tiO"^oosp>o«ooO'<too»n'^ff504«o-Hi-it^^io<Dt>.co"^<ct^®r- 
^oo«ccooi^«oio^o»inoo«oOin»oini>.;oM«i^in«csco"^wcoO'^OJTi'eo'^c^oouoinr« 


2S"S§2S''gga"S2S^S2S"S8S'^S2S"S8S''Sc3S?"S88"; 


'  vi    '    '.    ]  to    •    '.    '  vi    '    ',    '  w    •    •    '  ^    •    '.    '  tn    '    '.    '  9>    •    '.    ' 

■  ♦^w  ej 1  ""^cftftj !*^Ka)     "♦^sfiej     ■•Jir«j     ■♦jw«)     ■•'K«) ■• 

•O  OBS  S'O  e3S  Ji'C  eosST3  es— JJts  c8— S-o  «=  S-c  ea— S-o 


0  S  S  o 

00    So    00    00 


"     —     t^ooq»o^f^co'* 


«   . 

•sz 

o 
Z 


o 
U 

II 
11 


o  e 

C/3 


u 
o 

e 
o 

iu 

o    . 

2« 
S  s 

8l 


O.. 

o  - 
2-c 


u  eg 
J3(/i 


o 
U 

cO 
o  . 

u  a 


O 
en 

O 


.a 


O  OS 


c8  c8  W    Digitized  by  ViSOOg It:     S- 


o 


Composition  of  Cottokseed  Meal  and  Cotton  Seed.        41 


:S5 

sg 

sg: 

S5 

S9 

«*0  00  «0  <0  lO  00  «0  «0  lA  00  «0  <0  lA  00  «0  tf>  lO  00  «0  tf>  ^  00  <0  tf>  lO  00  <0  <0  to 


«>0'«or^oo«inc^o>wc^c^t^^»MeoooSr«inr^c^ooooo>ooo>r^-<tf'o»»r«-<tf'r^ino>oocoor«o>'^^ 
o>MiONoo»-<«o>i^»-«ooQod^w«o>t-«2M'o>t-I^ 


S^.Q0>t-«0>C5«05OCJ^P«D.-|•^Q0e^-C0O00O^*-«00»rt»HlO0»e0O^'*«DQ^rt*-«e0t^O«O^O«0  00•-'O> 


■*o>^c50>Qi|^£iqo«p»^Tft^«iooooo^iOf>.-HOoooooo>>nf>.osoo^^os«oOknt>---«Ninc5ioeo»^«00>oo 
-^«OiOeo«o«o»ift«t^»-d»ift»^«o>»^05c»r^r^«Doo»n^t>»oo«o»oooa>ciioowSo>ioo>i^»^Sr^oo 


xxxxxxxxx 

^inoi^-^iotot^oo 

009000000000000000 


o 

u 

in 


'J  ft 
5^ 


£  X  X  S 

a»  o  -^  M 

-«  S  «  f^ 

M  N  M  CJ 


a  a: 

CM      M 

00      00 


«oooo»c^iej«or^gg 

s  §  a  s 


00       00       00       00 


?2     Ifi 


-I 
I 


o 

.1 
f- 

is 


o 

sg 

r 

s 


o 

us 

C/3 


as 
11 


s 


an 

00  oT 

a  u 

P 

orj 


o 
aZ 

JaCJ 

3 


-I 
II 


'.S 


a5 

P 

ST 

IP 

lis 


4Digitize^y^^&0^lt: 


40 


Texas  Agricultural  Experiment  Station. 


|.2 


-8 

-a 

< 


6 

GO 
H      T 

5  z 
§  I 
§  « 

O 


5  11 

i  P 

«    |5 

>*     So 

W     ^  g. 

«     t^ 
H     £ 

t! 

n)        . 

«    2 
H    2 


flQ 
H 


:sg 

sg 

S3 

s? 

S5 

c;9 

g§: 

oo  ^' c<i  (O  CO  <^' c^' <&  n  <<t  C4*  lA  CO  ^  C4  ko  00  W  CNi  <&' 00  "^^ 


CC  in  00  (O  (O  in  00  <d  CO  lA  00  «>  «0  lO  00  CO  CO  lO  X  (O  « lA  00  (D  (DtO  00  o  «0 


eot>-oso>ojco 
•Tfoocoi^^r^ 


0'3'5'oocor«^«o^Mcp»*<o.-icocooot^CJ>n^«ooJO»05^c5t^c<it^o>c55«« 
ooeoot^o5•*lnoo^osooecooscot^lOcoe^wc^«ooooI^O'*oo^?cooc^«^* 

2»-«2do:»H2cooot-i--«inoo»HC^'coO'^3do>»-««"^od»^»-«eo 


oo>Qc504^ooMc^OJ^»h-<5"QOQiocoQO^oom'iteoo>co^'->t^»^»ocor*eoTr5Ct^«or^ 
^co»e*5o>i->coinTfo»»ooocoo»o»niot^5c^.-ir*io^cseo^weoO"^o>"^<0'^cieoin>nN 

c^ddr^3go-co-c;jgooc;3^0-cc;g^oodoo-gjj^^^ 

OiWOSfOOJirsc^Tf  t^cocococ^rt"oco»«M'-cot^co»-it>.eoo»cooo^eo^-^©OJt^""«tcooo>c« 
Tj»^o>oe'^eoi-'-^c^ioos"^«cooor*ooN»-'<oincoo»ooirtcooo^o>'9'$inM05^irtoot^ot* 


I 


1-^ 


toe 

o 


0:2: 

a 
«5 

§1 

u 
O 


C/3 


o   . 

CJt/3 

2  «« 
26 

ca  3 

3 
O 
C/3 


o 

o    . 

S  «8 


u  es 


o 

"S  cs" 


gc^ 


O  OB 

u<.- 

.0 


o 

I? 


W    DigAd  by  VsSOOgK:: 


Composition  of  Cottonseed  Meal  and  Cotton  Seed.        41 


:s; 

ii 

lAlO 

lOiA 

ii 

sg 

Sg: 

sis 

S9 

lAiA 

ii 

SS88SS8SSS88«SSSSSSSSS8SSSS8SSS8SS8S 


«>o^o^•oo«lOc«^oswc^e^^•^•^«ee«t^Kt^c5«DOooo»ooo»t^"^05oo^^T^t^»oo>oo«oor>.o»»^wo»^ 
2C*«  •oc«oe  •^eooir^ -^03000  »^ciioo>»-<«<so^ 


<^«OiOeO^OOO^iA(Or^*-id)iO>^^0»<^C)0>«-^r>>COCOiAi-«t>iOO«0^000  9>ClOOC9SO»iAC>I^^cOI^OO 


llllsl^lsl-S-slllilll 


SsuJsaulsx3<gSxo<«sxo 


a  ?.  .. 

00       00       00 


X    X 

ii 

00       00 


0 


s 


X    X    X    X    X    X    ^       » 
ooooooooooh^r^         p. 


e^    a 


d3 

C/3 


O     _ 
U  9 

S§ 


O  C8 


O    - 

Ues 


dis 


3.£3 


•§3 
5? 


O 


o  « 

2.8 


|S 


'^DigitizgS'by 


O^ogle 


42 


Texas  Agricultural  Expehiment  Station. 


i  i 


M    2 

is 

si 


as 
o 

l: 

o 

H 
H 

I 

h 

o 


ft 

la 
§1 


tl 

si  s 


SI 


^•: 


!     I 


a 


S5 


SS 


"^irjc^;e«Tfw«0'q'irtC^«D^ioc««o«^««Deo^«»oeO"^cs'*cc"^w»o«^c«»oeo^n»o 


<0  lA  00  (O  tf>  u:i  00  CO  <D  »0  00  O  <0  lO  00  CO  «0  lO  00  <0  kO  tA  00  «D  <D  in 


»rtoo'^Ot^o>»Hio^o»$c>Jc^o»«>wooo»o-NW^^»eoo»»n«oooa<ooe«owoo^»rt*^c^ 


£5?i§S5S8ga9SgSi:SSR?::"SSS28g;5:gsSfe$f:g8S2SSS2§ 


^  «  qj    •  iS  en  ^    •  JS 


8S§8S882SS22SJ2S!:22ae5a 


.a 


'a 

D 


o 


oif 


o< 


::  o 

U 


o 


o^ 


53 

o 


S      2. 


?u 


:3i 


-go 

CO 


si 


ou 

50 


I!- 

SO 


c2       .Q 


^2 
P. 


Digitized  by  V^OO  V  iC 


Composition  of  Cottonseed  Meal  and  Cotton  Seed.         43 


:SS; 

S5 

S§ 

ss 

s; 

S!; 

S5 

is? 

g?? 

05  — 

S9 

Si? 

8888SS88gSg8§S88SS88SS8SSS 


•^«2^2'^*^'^*'^S*'*'""S2®^'*'^*®?1""5'^""'"IS*'*'^*®'*'^^^2'^S22'^S'^*^*^32S'^!2*2^Sc3 


I 


X 

t^ 

^ 

X 

X 

i£ 

:< 

X 

X 

U:    ild    i:(    i:(    :<! 

a 

» 

:>s 

« 

M 

a 

:<:  ^«  ;ai 

t^ 

X 

X 

M 

«' 

n 

s 

n 

S 

§ 

1 

1 

9 

§  i  i  i  1 

5 

5 

§ 

f 

3 

% 

5  5  1 

1 

3 

f 

1 

|; 

» 

s 

^ 

a 

s 

f; 

a 

R 

a 

a  s  s  R  a 

a 

a 

a 

a 

a 

a 

a  a  a 

a 

a 

a 

a 

_a; 

e  . 
"3 


SI 

■y 


o 

5| 


ai 


u 

n 
li 

9 

a 


5 
5 

a 
5 

a 

o 

I 


? 


.8 


3-i 


J 


la    I" 


6K 
aS 

II 


f     2" 


e 

Is 

^^ 

"  o 
e  0 

CO  o 

r 


o «      — 


o  c 
-3® 


Og 
C  es 
OS 

oO 

CO   V 


O 

u 

|£ 


o   . 

SI 


US 


Digitiz|ibyVq|jO^ 


a 
5 


i 
^ 


44 


Texas  Agrioultuhal  Experiment  Station. 


Table  No.  23  contains  average  analyses  of  cotton  seed,  and  cotton- 
seed cake,  the  samples  being  collected  by  G.  E.  Bidwell  of  the  U.  S. 
Department  of  Agriculture,  for  a  committee  of  the  Association  of 
Feed  Control  OflBcials.  The  seed  are  those  from  which  the  corre- 
sponding cake  was  made.  The  analyses  reported  are  the  averages  of 
those  made  in  several  laboratories.  The  cake  does  not  represent  that 
which  could  be  made  if  all  the  hulls  possible  were  eliminated,  but  rep- 
resents that  made  by  the  mills  at  the  time  of  the  collection  of  the 
samples,  some  of  it  on  contract  for  specified  ammonia  content. 

WATER   CONTENT   OF   TEXAS   COTTONSEED   MEAL. 

Table  No.  24  shows  the  distribution  of  the  water  content  of  Texas 
cottonseed  meals  as  compiled  from  our  analyses  for  three  years.  The 
•total  number  tabulated  is  1107.  Of  these,  10,  or  0.9  per  cent.,  contain 
less  than  5  per  cent,  water,  and  the  same  number  contain  over  10  per 
cent,  water.  The  group  7  to  8  per  cent,  water  contains  the  largest 
number  of  samples.  About  two-thirds  of  the  samples  contain  6  to  8 
per  cent,  water. 


TABLE  24.— DISTRIBUTION  OF  WATER  CONTENT  OF  TEXAS  COTTONSEED  MEAL. 


Less 
than 
5     , 

5  to  6 

6  to  7 

7  to  8 

8  to  9 

9  to  10 

Over 
10 

July  1.  1915  to  Dec.  31.  1915 

Jan.  1.  1915  to  July  1.  1915 

Jan.  1 .  1914  to  July  1 ,  1914 

July  1,  1914  to  Jan.  1.  1915 

July  1.  1913  to  Jan.  1,  1914 

Jan.,  1913  to  July,  1913 

2 

1 
0 
3 

2' 
2 

17 
14 

6 
18 

7 
11 

73! 
56; 
16 
761 
38' 
69 

% 
68 
46 
78 
57 
73 

55 
39 
47 
27 
28 
23 

12 

5 

.    13 

4 

7 
8 

2 
2 
2 

T 
i 

2 

Totals 

10 
0.9 

73 
6.6 

328 
29.6 

418 
37.8 

219 
19.8 

49          10      1107 

Per  cent 

44        0.9 

i              ' 

KSTIMATION  OF  HULLS  IN  COTTONSEED  MEAL. 

A  method  for  the  estimation  of  hulls  in  cottonsood  meal  may  be 
based  upon  the  use  of  a  solvent  which  has  little  effect  upon  cotton- 
seed hulls,  but  havS  a  great  effect  upon  cottonseed  meal.  A  method 
ba?ed  upon  this  principle  was  described  in  Bulletin  Xo.  109  of  the 
Texas  Experiment  Station. 

Since  the  hulls  are  rich  in  crude  fiber,  while  the  meal  contains 
only  a  small  percentage,  the  quantity  of  hulls  may  also  be  calculated 
approximately  from  the  quantity  of  fiber  present  in  the  meal.  A 
method  based  on  this  fact  was  described  by  the  writer  in  Bulletin  Xo. 
166,  May,  1914,  of  the  Texas  Experiment  Station.  In  the  calcula- 
tions, 5  per  cent,  crude  fiber  was  assumed  to  be  present  in  the  pure 
kernel  residue,  and  45  per  cent,  crude  fiber  in  the  hulls.  The  figure 
used  for  the  fiber  in  the  kernel  residue  is  too  high. 

A  method  has  been  published  by  P.  S.  Tilson  in  a  paper  read  be- 
fore the  Xational  Oil  Mill  Superintendents'  Association,  July,  1915. 
This  method  is  based  upon  the  crude  fiber,  the  calculations  being  made 
upon  the  basis  of  water  and  oil-free  substance  in  meal,  meats,  and  in 
hulls.     The  figures  used  are  the  average  of  his  f»T^5jj|?^y<xt:SJJ^^(^aTn- 
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pies  of  cottonseed  hulls  and  sixteen  samples  of  cottonseed  meal  prepared 
from  reginned  cotton  seed,  as  used  by  the  cottonseed  oil  mills  in  the  man- 
ufacture of  cottonseed  meal.  His  maximum,  minimum,  and  average  per- 
centages of  crude  fiber  contained  in  the  oil  and  water-free  meats  and 
hulls  are  shown  in  Table  Xo.  25,  the  average  (corrected)  for  crude  fiber 
in  oil  and  water-free  hulls  being  54.61  per  cent. 


TABLE  25.— PERCENTAGE  OF  CRUDE  FIBER  IN  OIL  AND  WATER  FREE  MEAL  AND 

HULL. 

Hull 

Meal 

Maximum 

59.33 
51.97 
54.61 

2.69 

Nfinimom 

2.23 

Average ■    .,..-,...,-,--.,-..,.,-, 

2.46 

The  method  is  described  as  follows: 

"Determine  the  moisture,  oil,  and  crude  fiber  contents  of  the  cot- 
tonseed cake  or  meal  sample  by  the  usual  methods.  Next  calculate 
the  factors  54.39  and  2.46  to  the  basis  of  the  moisture  and  oil  con- 
tents of  the  sample  analyzed.  Then  by  algebraic  equations  the  total 
amount  of  hulls  in  the  sample  of  cottonseed  cake  or  meal  is  obtained. 

"Suppose  the  cottonseed  cake  or  meal  analyzed  as  follows: 

Moisture   8.93% 

Oil    7.09% 

Crude  Fiber   9.00% 

100— (8.93+7.09 ) —83.98%. 
54.39x83.98=45.68%. 
2.46x83.98=2.07%. 
Let  X  —  amount  of  hulls  in  sample. 
Let  Y  =r  amount  of  hull-free  meal  in  sample. 
Then  X4-Y=100. 

^5.6SX-^2.07y—9.0.rW0.  ' 

45.68X+2.07Y=:900. 
2.07X+2.07Y— 307. 
43.61X=693. 
X=:15.89%.     Total  hulls  in  sample. 

"XoTE. — Since  this  method  is  based  on  the  crude  fiber  content  of 
pure  cottonseed  hulls  and  hull-free  meal  obtained  from  the  average 
reginned  seed,  it  is  evident  that  the  method  would  not  he  as  correctly 
applicable  to  cottonseed  cake  and  meal  made  from  cottonseed  which 
^ave  not  been  previously  reginned.'* 

This  method  may  be  reduced  to  the  following  formula : 

X  =r  Percentage  of  hulls  in  meal  or  caki\ 

W  =  Percentage  of  water  in  meal. 

0  rr  Percentage  of  oil  in  meal. 

F  =  Percentage  of  crude  fiber  in  meal. 
_    1 0OF— 2.46   (100— W—0) 

'     ~"    .5439'  (100— W—0)— .0246   (100— W— 0)~ 

^  _    lOOF— 2.46  (100— W-0)  oigtzed by GoOqIc 

^^  ~    .5193  (100— W—0). 
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The  hulls  secured  by  this  method  of  calculation  would  contain  the 
same  percentage  of  oil  as  the  meal.  The  excess  of  oil  over  that 
naturally  in  the  hulls  really  belongs  to  the  meal;  so  that  the  calcu- 
lated results  are  to  this  extent  too  high.  If  the  hulls  are  assumed 
to  contain  0.7  per  cent,  ether  extract  (oil),  the  calculated  percentage 
of  hulls  is  to  high  by  W — 0.7  per  cent,  of  the  amount  of  hulls  present. 

Cottonseed  hulls  may  be  regarded  as  being  composed  of  two  things, 
namely,  lint,  which  is  the  cotton  fiber  on  the  outer  *  portion  of  the 
hull,  and  hull-hran,  which  is  the  name  given  to  the  hard  woody  por- 
tion of  the  hull  by  manufacturers  of  cottonseed  oil.  Some  analyses  of 
these  constituents  of  the  hull  are  shown  in  Tables  Nos.  26  and  27.  It 
will  be  noted  that  the  lint  is  very  high  in  crude  fiber,  averaging  nearly 
84  per  cent.  The  hull-bran  or  husk  contains  a  much  smaller  quantity 
of  crude  fiber,  averaging  41.3  per  cent.  This  hull-bran  was  prepared 
by  delinting  with  acid,  though  one  analysis  of  hull  prepared  mechani- 
cally is  also  given. 

TABLE  26.— COMPOSITION  OF  DELINTED  HULL. 


Lab. 
No. 


10499  Ddinted  by  acid. 

10500  Delinted  by  acid. 

10501  Delinted  by  acid. 
10.502  Delinted  by  acid. 

10503  Delinted  by  acid. 

10504  Delinted  by  acid. 


7988 


Average 

Bare  hulls  (fiber  pulled  ofT). 


Protein 


4.86 
4.19 
4.81 
4.06 
4.89 
4.31 


4.52 
3.33 


Fat 


.85 
.48 
.57 
.38 
.60 
.53 


Crude 
Fiber 


41.46 
40.32 
42.29 
41.18 
41.33 
41.07 


Nitrogen!  i 

Free     i   Water   i      Ash 
Extract 


.57i       41.28 
.19.       38.36 


41.23 
43.03 
40.76 
38.72 
41.60 
43.07 


41.40 
43.80 


9.05 
9.68 
9.03 
13.23 
9.05 
8.. 50 


9.76! 
11.37, 


2.55 
2.30 
2.54 
2.43 
2.53 
2.52 


2.48 
2.95 


TABLE  27.— PERCENTAGE  COMPOSITION  OP  MIDDUNG  COTTON. 


Lab. 
No.    , 

Protein 

Ether 
E.xtract 

Crude 
Fiber 

Nitrogen 

Free 
Extract 

Water 

Ash 

11111           

1.63 
1.69 
1.29 
1.54 
1.50 
1.63 

0.46 
0.49 
0.57 
0.43 
0.34 
0.36 

83.66 
85.32 
83.66 
83.51 
84.01 

6.40 
5.12 
7.51 
7.81 
6.88 

6«53 
6.18 
5.41 
5.25 
5.75 
5.21 

1  32 

11112 

1.20 

11113 

1.56 

11114  

1.46 

11115.            

1.52 

11116 

83.47 

7  81 

1.52 

Average ^  . . . . 

1.55 

0.44 

83.94          6  02 

5.72 

1.43 

The  composition  of  cottonseed  hulls  will  therefore  depend  upon 
the  relative  quantitie?  of  lint  and  hull-bran  present.  The  manufac- 
turer keeps  down  the  quantity  of  lint  goinof  into  the  meal  as  much  as 
possible,  and  tries  to  regulate  the  composition  of  the  meal  with  the 
hull-bran.  This  being  the  case,  the  cottonseed  hulls  that  go  into  the 
cottonseed  mral  should  contain  a  smnller  proportion  of  lint  and  thus 
a  smaller  percentasfe  of  crude  fiber  than  the  hulls  cut  from  the  seed 
by  hand.  The  cottonseed  hulls  manufactured  likewise  carry  a  larger 
proportion  of  lint  and  consequently  a  higher  percentage  of  crude  fiber 
than  the  hulls  cut  from  the  reginned  seed  by  h^^d  by  v^OO<^ It: 
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table  28— composition  of  cottonseed  hulls. 
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601 3 1  Animal  Husbandary  Dept.  College 

6^9  Central  Texas  Cotton  Oil  Co. ,  Temple ,  6729 

6980  Central  Texas  Cotton  Oil  Co..  Temple.  6730 

6981  Farmers  Gin  and  Milling  Co..  6761 

6982  Brazos  Valley  care  Co^  Waco.  6762 

6983  Lagrange  Cotton  Oil  Co 

7701  Prof.  J.  C.  Burns 

7982  Feeding  and  Breeding  Station 

8031  Agronomy  Department 

8033  Agronomy  Department,  see  8032 

8035  Agronomy  Department,  see  8034 

8039  Agronomy  Department,  see  8038 

8041  Agronomy  Department,  see  8040 

8043  Agronomy  Department,  see  8042 

8045  Agronomy  Department,  see  8044 

8049  Agronomy  Department,  see  8048 

8051  Agronomy  Department,  see  8050 

8053  Agronomy  Department,  see  8052 

8055  Agronomy  Department,  see  8054 

8057  Agronomy  Department,  see  8056 

8059  Agronomy  Department,  see  8058 

8061  Agronomy  Department,  see  8060 

8063  Agronomy  Department,  see  8062 

8065  Agronomy  Department,  see  8064 

^'*Pt7  A"^n-.->-^v  nrprsTt-mrr*   '■'^r^  8066 

SiKj'^  .VtytitHjHTiy  LJc[jiirliiiciil,  h>:i  8068 

M71  AgronomY  DcpflTtrnffnl,  ^'^v  8070 

^73,  AffTOiiomy  Dt^purlmtint.  s^ji-  8072 

S075' Agronomy  Departmenl,  ^'''  8074 

8077  Agfotwimy  Dcparlmcnl,  sn-  8076 

8079,  Agronomy  DepuTtmcnt.  so*  8078 

SOfil  Agronomy  Di^parLment.  si:l  8080 

flQit2|i Agronomy  UciJiarLmcntH  spi  8082 

80S5I Aferanomy  Depart mt-nt,  st^i  8084 

8087  Agronomy  D0partm»;ot,  mr  8086 

8089  AgroDomy  Department,  st <  8088 

8091  A((ionomy  Depflr1.mt^nl.  sr  *'  8090 

S093  Agronomy  Depprtm^^nt,  srr  8092 

8035, Agronomy  Deiuirttnunt,  sii  8094 

aO07;  Asronomy  Depi^rtmcnt,  h*:i'  8096 

8099  Agronomy  Deparlmcnt,  nt  i-  8098 

SlOi  Agronomy  Departments  scr  8100 

953-1  Feotling  Station,  Colrmiin 

&583;  Feeding  and  Brwdinfl  Slot  inn,  sec  9545. 

3*135. J    M:  Jonea,  ColemiuiH  Texas 

972fi  mm  D.  K   65.  Sample  J 

^T27  ft^aO  D   E,  B.J,  Sdinple  2 

93^'FccclinMonfi  lirepffrng  Stiilirpn 

lOttWJRryfin  Cotlori  f>il  Co. 

Average 


I 
5.07; 
5.31i 
4.08| 
4.21' 
4.57, 
6.12 
4.711 
3.89< 
3.66' 
4.131 
3.83 
4.15, 
3.621 
3.21  . 
3.79| 
4.051 
3.35 
4.69 
3.41 
3.26 
4.16 
3.64 
3.51 
3.52 
6.58, 
3.59I 
3.25 
3.55, 
4.15' 
4.05 
6.31| 
3.96' 
3.62 
3.171 
3.21 
3.70. 
4.17! 
3.411 
3.21' 
3.89 
3.62 
3.46 
5.43 
4.29 
4.39 
4.20 
3.96 
5.21 
3.82 


1.68 

1.95 

.97 

.78 

1.07 

.99 

1.26 

1.16 

.50 

.42 

.22 

1.50 

.421 

'!i4 
.26 
.46, 
.61 
.43 
.30 
.49 
.55 
.32 
.32i 

1.03 
.32 
.24 
.50 
.62 
.601 

1.34 
.79, 
.58 
.36 
.321 
.46! 
.59 
.46| 


46.05 
50.22 
52.72 
53.60 
53.07 
53.00 
47.03 
46.35 
51.52 
49.47 


47.26 
43.15 
52.54 
50.39 


.21, 
.40 


1.27 

1.12 

1.05 

.57, 

.5ll 

1.37 

.45 


54.61 
51.84 
53.18 
49.69 
43.42 
48.04 
53.50 
49.78 
36.16 
45.49 
54.41 
44.86 
49.22 
49.02 
50.04 
52.06 
52.48 
51.58 
49.55 
49.63 
50.42 
49.95, 
46.481 
51.43 
49.66 
47.10 
44.48, 
45.82 
46.31 
51.82 
51.91 
47.34 
44.39 


37.28 
35.89 


32.93 
38.36 


•2.41 


27.61 
28.46 
29.11 
32.55 
37.62 
33.53 
28.99 
31.49 
42.19 
34.96 
29.05 
35.94 
32.06 
32.50 
30.27 
29.44 
30.32 
31.69 
32.85 
32.50 
31.11 


29.02 
31.61 


.69    49.20 

I 


36.12 
35.40 
36.45 
32.69 
32.89 
31.91 
38.36 

32.93 


10.97 

6.66 

7.07 

6.87 

6.88 

7.13 

7.19 

10.36 

10.52 

11.24 

10.61 

11.15 

11.63 

10.80 

10.83 


9.94 
10.71 
11.23 
11.38 
11.26 
10.87 
10.80 
12.36 
10.48 
12.31 
10.76 
12.39 
11.16 
10.15 

9.10 
11.22 
10.39 
10.59 
11.32 
11.28 
11.34 


12.77 
12.01 


10.21 

10.34 

9.27 

7.88 

7.53 

10.54 

10.60 

10.26 


2.50 
4.34 
2.50 
2.48 
2.81 
2.96 
2.53 
2.35 


2.95 
3.01 
2.22 
2.38 
2.44 
3.53 
3.71 
3.69 
2.64 
2.82 
3.05 
3.37 
2.88 
2.53 
3.56 
3.33 
2.29 
2.76 
2.79 
3.68 
2.94 
2.53 
2.61 
2.61 
2.75 
2.43 
2.37 
2.47 
2.59 
2.68 
2.70 
2.63 
2.49 
3.03 
2.53 
2.84 
3.20 
3.63 
2.38 

2.84 


Table  No.  28  contains  hull  analyses.  These  hulls  were  mostly  cut 
by  hand  from  seed  not  reginned,  and  so  contain  an  exdess  of  lint,  and 
thus  an  excess  of  fiber. 
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Table  Xo.  29  contains  the  average  composition  of  a  number  of  sam- 
ples of  hulls  and  kernels,  and  also  the  crude  fiber  content  calculated 
to  an  oil-and-water-free  basis.  According  to  these  figures,  the  aver- 
age percentage  of  crude  fiber  in  water-  and  oil-free  cottonseed  kernels 
would  be  about  3.5  per  cent.  For  oil-  and  water-free  cottonseed  hulls, 
it  would  be  about  49  per  cent.  These  figures  are  somewhat  different 
from  those  secured  by, Mr.  Tilson.  They  represent,  however,  a  larger 
number  of  samples  and  the  analyses  were  made  in  different  labora- 
tories. The  figures  used  by  Tilson  are  too  low  for  the  crude  fiber  in 
the  kernel  residue  and  too  high  for  the  crude  fiber  in  the  hulls.  These 
differences  compensate  for  one  another  to  some  extent,  but  in  gen- 
eral would  cause  the  results  to  be  too  high  for  meals  low  in  crude 
fiber,  Jind  too  low  for  those  high  in  crude  fiber.  If  we  substitute  the 
above  values,  the  formula  would  become: 

_    lOOF— 3,5  (100— W—0) 
"■    .455   (100— W—0) 

With  9  per  cent,  crude  fiber,  we  would  Lave  15.6  per  cent,  hulls. 
These  figures  are  still  not  corrected  for  the  extra  oil  content  of  the 
hulls. 

By  the  use  of  the  analyses  in  Table  No.  23,  we  may  calculate  the 
percentage  of  hulls  in  the  cake  from  the  composition  of  the  seed  from 
which  it  was  made,  and  compare  the  results  with  the  results  of  meth- 
ods based  upon  the  crude  fiber  content  of  the  meal.  Of  course,  the 
method  of  calculating  the  hull  content  of  the  meal  from  the  seed  is 
not  strictly  accurate,  and  this  fact  must  be  borne  in  mind. 

calculation  of  hulls  from  composition  op  cake  and  seed. 

The  results  of  these  calculations  are  contained  in  Table  No.  30. 

The  quantity  of  meal  of  the  composition  found,  that  could  be  secured 

from   the   kernels   of   the   composition   given,   was   calculated   by   the 

formula : 

A 
X  =  1000  ^ 

Where  X  =  pounds  of  the  meal  per  1000  pounds  kernels. 

A  =  percentage  of  protein  in  kernels. 

B  =  percentage  of  protein  in  crude  meal. 
The  quantity  of  pure  meal  that  could  be  secured  from  kernels  of 
the  composition  given  was  calculated  by  the  formula: 

_    (100— W—F)   1000 
^  —      100— M—0 

Where  Y  :=  pounds  of  pure  meal  or  kernel  residue  from  1000  pounds 
kernels. 

W  =  water  in  kernels. 
F  =  fat  in  kernels. 
M  =  water  in  crude  meal  or  cake. 
0  :=  fat  in  crude  meal  or  cake.  Digitized  by  GoOglc 
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Tn  this  formula,  correction  is  raade  both  for  water  and  fat. 

By  subtracting  the  weight  of  the  pure  meal  from  the  weight  of 
the  crude  meal,  we  secure  the  weight  of  hulls.  The  weight  of  hulls 
divided  by  the  weight  of  crude  meal  gives  the  percentage  of  hulls  cal- 
culated from  the  composition  of  the  seed.  The  results  are  in  Table 
No.  29. 

The  percentage  of  hulls  calculated  by  Tilson's  formula  are  given 
in  another  column  of  the  table.  The  results  are  usually  low.  This  is 
to  be  expected,  as  the  crude  fiber  content  of  the  hulls  used  is  high. 
On  an  average,  the  quantity  of  hulls  found  by  the  Tilson  formula  is 
21.4,  and  that  calculated  from  the  composition  of  seed  and  meal  is 
23.2,  a  difference  of  1.8  per  cent,  of  the  total,  or  nearly  9  per  cent, 
of  the  hulls  present. 


TABLE  SO.— QUANTITY  OP  PRODUCTS  AND  HULL  CONTENT  OP  MEALS  LISTED 

IN  TABLE  2S. 


Crude 

Pure 

Per 

Hull  by 

Hull  by 

Laboratory  Number 

Meal 

Meal 

1     Hull 

Cent 

Factor 

TUson 

Modified 

Pounds 

Pounds 

1  Pounds  ' 

HuUs 

I 

Formula 

Formula 

18201 

809 

635 

174 

21.5 

2.7 

19.2 

19.6 

18204 

867' 

632 

235 

27.1 

2.6 

24.6 

25.8 

18206 

931 

63S 

293 

31.1 

2.51 

29.0 

30.8 

18208 

883 

6221           261 

29.5 

2.7! 

25.9 

27.1 

18210 

834 

64S 

1851 

22.1 

2.8, 

19.7 

20.2 

18212 

930 

645 

2851 

30.0 

2.6; 

26.2 

28.1 

18214 

1260 

649 

1           6111 

48.0 

2.8 

40.0 

43.5 

18216 

929 

629 

300' 

32.2 

2.6, 

28.3 

30.0 

18218 

857 

639 

'           218, 

25.4 

2.6 

23.0 

24.0 

18220 

921 

655 

266, 

28.8 

2.7 

25.6 

26.6 

18222 

978 

659 

319 

32.6 

3.0 

25.6 

27.0 

18225 

921 
801 

674 
627 

247 
174 

26.8 
21.7 

3.9 
2.0 

17.0 
25.3 

17.5 

18224 

26.5 

18228 

894 

652 

1           242 1 

27.0 

2.5 

24.1 

27.3 

18230 

930 

662 

268 

28.8 

2.2 

31.2 

33.3 

18232 

783 

660 

123 

15.7 

2.2 

18.5 

18.8 

18234 

852 

697 

1            155, 

18.1 

2.0I 

21.9 

22.7 

18236 

786 

645 

14ll 

17.9 

2.7 

16.5 

16.6 

18238 

854, 

667 

187, 

21.8 

2.8, 

19.0 

19.4 

18242 

856 

649 

207 

24.1 

2.7' 

20.6 

21.3 

18246 

814 

630 

184 

22.6 

2.5 

22.0 

22.8 

27401 

833 

693 

140 

16.8 

3.2| 

13.8 

13.5 

27403 

821 

688 

1331 

16.1 

2.51 

16.4 

16.4 

27405 

784 

687 

971 

11.0 

2.4 

12.2 

11.6 

27407 

797 

680 

117 

14.6 

2.4 

14.9 

^^'i 

27409 

918 

686 

232 

25.2 

2.8 

21.3 

22.6 

27411 

814 

684 

130 

15.9 

2.5 

16.1 

l^i 

27413 

867 

696 

171| 

19.7 

2.7 

17.7 

17.9 

27415 

14071 

698 

709 

50.3 

2.6' 

45.4 

49.6 

27417 

966 

689 

277 

28.6 

2.8 

24.8 

26.0 

27419 

886 

695 

191 1 

21.5 

2.8 

18.1 

19.2 

27421 

898: 

680 

218 

24.2 

2.7 

21.6 

22-1! 

27423 

810 

681 

129, 

15.9 

2.6; 

15.1 

Hi 

27425 

799 

698 

101 1 

12.6' 

3.01 

11.0 

10.6 

27427 

847 

696 

1511 

17.8 

2.8! 

16.0 

15-5 

27429 

840 

676 

164 

19.5 

2.5i 

19.0 

19.4 

27431 

774 

701 

73! 

9.4 

2.3 

10.0 

2i 

27433 

829 

751 

78 

9.4 

2.5- 

9.7 

«-5 

27435 

793, 

712 

81 

10.2 

3.21 

8.91 

7.9 

27437 

880 
868 

695 
701 

185 
167 

21.0 
19.1 

2.7 
3.0' 

18.9 
16.4 

19.3 

27439 

^SS 

27441 

1140 

672 

468' 

41.0 

2.5i 

37.7 

40.9 

27443 

726 

648 

78 

10.7 

2.6 

11.1 

10.3 

27445 

830 

641 

189 

22.7 

2.5 

21.9 

22.7 

27447 

719 

621 

98 

12.2 

2.1: 

14.81 

14.6 

27449 

1310 

659 

651! 

49. 6| 

2.4i 

46.3 

53.0 

Average  

23. 2| 

2.6' 

1 

21.4, 

22.2 

1 

Digi 
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Table  Xo.  30  contains  the  percentage  of  hulls  calculated  by  the 
modified  Tilson  formula,  based  upon  3.5  per  cent,  crude  fiber  in  the 
oil-  and  water-free  kernels,  and  49.0  per  cent,  crude  fiber  in  the  hulls. 
In  33  of  the  cases,  the  results  given  by  this  formula  are  closer  to 
the  results  calculated  from  the  seed  than  are  the  results  by  the  orig- 
inal Tilson  formida;  in  9  cases,  the  Tilson  formula  i^  closer,  and  in 
4  cases  the  results  of  the  two  formulas  are  the  same.  The  average 
of  the  results  by  the  modified  formula  is  22.2,  which  is  closer  to  the 
results  secured  from  the  analysis  of  the  seed  than  the  Tilson  formula. 

FACTORS   FOR   CALCULATION. 

Table  No.  30  also  contains  factors  calculated  by  the  formula: 

^  ""  F-3 

Where  S  ~  the  factor. 

P  =  the  crude  fiber  content  of  the  meal. 

H  =  the  hull  content  of  the  meal,  calculated  from  the  seed. 

Reversing  the  formula,  we  may  calculate  the  hulls  from  the  crude 
fiber: 

H=S   (F— 3) 

The  factors  found  vary  from  2.0  to  3.9,  with  an  average  of  2.6. 
The  factor  3.9  is  entirely  too  high,  the  probable  reason  being  that  the 
seed  and  the  meal  are  not  really  related. 

The  formula  given  above  is  derived  from  the  following: 

C— 3 

Where  3  =  the  crude  fiber  content  of  kernels  on  14  per  cent,  water 
and  fat  basis. 

C  =^  fiber  content  of  hulls  on  14  per  cent,  water  and  fat  basis. 

^  =  C-3 

Where   S  is  the  factor. 

Then  the  crude  fiber  of  the  hulls  on  an  approximate  14  per  cent, 
water  and  fat  basis  would  be 

The  average   crude   fiber  content   of  the  hulls  in  these  cottonseed 

hulls  would  thus  be  '2.6+  ^  =  ^^•^+^  =  ^^"^  P"^'  '^"°*-  ""^  *^«  ^""''^ 
of  the  average  water  and  fat  content  of  these  meals,  which  would  be 
about  15  per  rent.  This  is  lower  than  the  average  crude  fiber  content 
of  the  hulls  shown  in  Tables  Nos.  28  and  29.     As  pointed  P^t>]?^|pf^ 
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the  hulls  in  the  meal  or  cake  would  contain  less  crude  fiber  than  the 
commercial  hulls,  as  they  carry  less  lint. 

Reference  to  Table  No.  30  will  show  a  decided  variation  in  the 
factor.  On  account  of  the  variation  of  the  proportion  of  hull-bran 
to  lint  in  different  samples,  the  quantity  of  hulls  calculated  from  the 
crude  fiber  present  is  more  or  less  approximate,  though  sufficiently 
close  for  many  purposes.  For  ordinary  purposes,  we  suggest  the  use 
of  the  following  formula  for  calculating  the  hulls  from  the  cnidc  fiber 
content : 

H  =  (P— 3)  2.46 

Where  H  is  the  percentage  of  hulls,  and  P  is  the  crude  fiber  content 
of  the  meal.  When  the  fat  and  water  combined  vary  far  from  14  per 
cent.,  or  when  more  careful  calculations  are  de?ired,  the  formula  given 
on  page  49  should  be  used. 

CALCULATING  THE  EXCESS   OF  HULLS   IN   TEXAS   COrrONSEED  MEAL   AND 

HULLS. 

Cottonseed  meal  sold  in  Texas  must  contain  not  less  than  44  per 
cent,  protein  and  not  less  than  51  per  cent,  protein  and  fat  combined. 
A  material  containing  less  protein  or  less  protein  and  fat  contains 
an  excess  of  hulls,  and  the  quantity  of  excess  hulls  must  be  stated 
on  the  tag.  The  calculation  of  the  excess  Iiulls  is  based  upon  the 
protein,  or  protein  and  fat,  and  is  the  quantity  of  hulls  that  must  be 
removed  in  order  to  bring  the  material  up  to  standard  quality. 

If  the  material  contains  7  per  cent,  or  more  of  fat  and  less  than 
44  per  cent,  protein,  then  the  excess  hulls  is  the  quantity  that  must 
be  removed  to  bring  the  protein  up  to  44  per  cent.,  allowing  3  per 
cent  protein  to  be  in  the  hulls. 

.03H+.44  (100— H)  =  P 

The  excess  hulls  may  be  calculated  by  subtracting  the  protein  from 
44  and  dividing  the  result  by  41. 

TT  ^ — Pj  where  P  —  the  protein  in  the  meal  and  hulls. 

■"'41  H  =  the  hulls. 

If  the  material  contains  less  than  7  per  cent,  fat,  it  must  contain 
sufficient  protein  to  make  the  total  of  protein  and  fat  51  per  cent., 
in  order  to  be  termed  cottonseed  meal.  The  removal  of  hulls  will, 
however,  increase  the  fat  in  proportion  to  the  quantity  removed.  If 
the  calculations  are  made  on  the  basis  given  above,  the  quantities  of 
fat  that  will  be  raised  to  7  per  cent,  fat  are  given  in  Table  No.  31. 

TABLE  81.— RELATION  OF  PROTEIN  TO  PAT  AND  HULL  CONTENT  OF  TEXAS  MEAL 


Corresponding 
Protein  Per  Cent  I    Per  Cent  Hulls 


Fat  will  be 
Raised  to  7% 


43 '  2.4  6.84 

42 4.9  6.65 

41 7.3  I  6.49 

40 9.7  '  6.32 

39 12.2  ^  6.15 

if::-////.:::::::::::::::::::::..:::::::;:::,:;;'  IfU^Goom 

36 19.5  I  <^.69 
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If  the  fat  associated  with  the  protein  is  equal  or  more  than  that 
in  the  table,  the  excess  hulls  is  calculated  by  the  formula: 

If  the  fat  associated  with  the  protein  is  less  than  that  given,  then  the 
excess  hulls  is  calculated  by  the  formula : 

_  44+(R-F)-P 
~     44+(B— F) 

Where  H  is  the  excess  of  hulls. 

R  =  the  fat  from  Table  No.  31  corresponding  to  the  protein 
in  the  meal  and  hulls. 

P  =  the  protein  in  the  meal  and  hulls. 
F  =  the  fat  content  of  the  meal  and  hulls. 

COMPOSITION  OF  COTTON  SEED. 

The  composition  of  the  cotton  seed  aflfects  the  yield  of  oil,  lint, 
meal,  and  hulls  secured  from  it.  The  quantity  of  lint  depends,  to 
some  extent,  upon  the  method  of  ginning,  although  some  varieties  of 
seed  retain  much  less  lint  than  others.  The  important  constituent  of  the 
seed  is  the  oil ;  the  more  oil  it  contains,  the  more  valuable  it  is  to  the 
miller.  There  is  often  greater  competition  between  the  mills  in  pur- 
chasing seed  in  localities  whose  seed  is  rich  in  oil  than  there  is  in 
localities  producing  poor  seed;  and  the  price  paid  for  the  better  seed 
may  be  higher  than  that  paid  for  poor  seed.  A  diflference  of  1  per 
cent,  oil  represents  2.7  gallons  of  oil  per  ton,  which  at  40  cents  per 
gallon  would  be  $1.08  per  ton.  Seed  may,  however,  vary  much  more 
than  1  per  cent,  in  oil  content,  as  may  be  seen  from  the  analyses 
given.    This  matter  will  be  discussed  further  on  a  subsequent  page. 

CALCULATING   THE   YIELDS   FROM   THE   ANALYSIS   OP  THE   SEED. 

Although,  as  stated  elsewhere,  there  is  a  relation  between  the  com- 
position of  the  seed  and  the  composition  of  the  meal  produced  from 
ity  yet  on  account  of  the  standardization  of  cottonseed  meal,  the  com- 
position of  the  seed  isT  usually  looked  at  from  the  standpoint  of  the 
number  of  gallons  of  oil  and  the  number  of  pounds  of  meal  of  a  cer- 
tain grade  that  can  be  produced  from  it.  Thus,  in  Georgia,  the  miller 
who  is  trying  to  make  meal  containing  7^  per  cent,  ammonia  takes 
out  a  larger  quantity  of  hulls  when  the  seed  is  low  in  ammonia  and 
permits  a  larger  quantity  of  hulls  to  go  in  when  the  seed  is  high  in 
ammonia.  Thus,  the  composition  of  the  seed  regulates  as  nearly  as 
possible  the  quantity  of  meal  made.  The  quality  of  the  product  is 
regulated  by  the  quantity  of  meal  produced,  the  machinery  being  ad- 
justed to  produce  the  quantity  desired,  according  to  the  character  of 
the  seed,  and  is  controlled  by  a  chemical  analysis  of  the  product  and 
also  of  the  seed.    In  the  larger  mills  these  analyses  are  made  daily. 

It  has  been  stated  that,  if  proper  care  is  exercised  in  the  laboratonr, 
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the  test  of  seed  should  represiBnt  at  the  outside  within  one  gallon  of 
what  the  yield  of  oil  should  be  and  within  50  pounds  of  the  yield  of 
meal. 

A  method  used  in  calculating  the  results  is  given  in  the  September, 
1914,  issue  of  The  Oil  Miller,  by  Mt.  P.  B.  Porter,  President  of  the 
Fort  Worth  Laboratories,  as  follows: 

"In  reporting  analysis  of  seed,  it  is  customary  to  report  the  results 
on  the  basis  of  clean  seed  with  lint  still  on;  i.  e. — the  per  cent,  of 
hulls  also  includes  the  linters.  The  following  formulae  have  been 
derived,  assuming  that  hulls  as  made  in  the  mill  contain  .3  per  cent, 
ammonia,  and  that  hulls  naturally  contain  .2  per  cent,  of  gasoline 
soluble  extractives.  For  the  sake  of  those  persons  interested  in  fol- 
lowing the  derivation  of  the  formulae,  the  original  form  of  each  for- 
mula is  given.  The  original  *form  is  followed  by  the  simplified  form 
where  necessary,  which  can  be  used  by  anyone  knowing  addition,  mul- 
tiplication, and  subtraction: 

a  =  per  cent,  of  meiits  in  seed. 

b  =  per  cent,  of  oil  in  meats. 

c  =  per  cent,  of  hulls  in  seed. 

d  =  pounds  of  lint  cut  per  ton  of  seed. 

e  =  1  minus  average  per  cent,  of  oil  in  cake. 

f  =  weight  of    hulls  per  ton  of  seed. 

g  =  weight  of  cake  per  ton  of  seed. 

h  =  per  cent,  of  ammonia  in  seed. 

i  =  weight  of  hulls  in  cake  per  ton  of  seed. 

j  =  1  minus  average  per  cent,  of  oil  in  hulls  as  made. 

k  =  per  cent,  of  ammonia  desired  in  cake. 

1  =z  weight  of  oil  per  ton  of  seed. 

m  =  average  per  cent,  of  oil  in  cake. 

n  =  average  per  cent,  of  oil  in  hulls  as  made,  less  0.2  per  cent. 

,     ^  .  , ,    .      ,  ^        ^       ,  2000h— (2000c-d).003 

I.  Weight  of  cake  per  ton  of  seed. .  .g  — r" 

Q.      ,..  -                                                            2000h— 6c+.003d 
Simplified  s g  =  r 

K 

II.  Weight  of  hulls  m  cake  per  ton  of  seed.i  =  g 

e 
Simplified    i  =  ge— 2000a+2000ab 

Weight  of  hulls  per  ton  of  seed f  =  gOOOc— i-d 

Weight  of  oil  per  ton  of  seed 1  =  2000ab — ^mg— nf 

g+d+f-fl  =:  2000 

In  case  the  ammonia  is  given  as  a  certain  per  cent,  of  the  meats, 
instead  of  as  a  per  cent,  of  the  seed,  the  formula  for  g  (weight  of 
cake  per  ton  of  seed)  becomes: 


S-      k 


2000ap 
k  ~~ 

where  p  is  the  per  cent,  of  ammonia  in  meats.  r^r^r^^]r> 
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'In  the  above  calculations  no  account  has  been  taken  of  the  gain 
or  loss  in  cooking.  During  a  season  like  last  season  with  excessive 
moisture  in  seed,  there  is  undoubtedly  a  loss  of  weight  during  cook- 
ing. When  the  seed  is  dry  and  considerable  water  is  added,  there  is 
probably  a  gain.  This  factor  is  not  capable  of  exact  expression,  and 
is  therefore  tlirown  in  with  the  so-called  invisible  losses  of  the  mill. 

''The  invisible  loss  of  a  mill  is  made  up  of  the  loss  in  operation, 
loss  due  to  dirt  and  motes,  and  loss  or  gain  due  to  cooking.  In  order 
to  obtain  what  weight  of  products  the  seed  will  actually  give,  taking 
into  consideration  the  invisible  loss,  it  is  necessary  to  multiply  the 
weights  of  products  obtained  in  the  above  calculations  by  (2000 — 0 — d) 
divided  by  (2000 — d).''     0  ~  average  invisible  loss. 

The  loss  in  moisture  content  could  be  allowed  for  by  basing  the 
calculations  upon  the  oil-  and  moisture-free  substance  or  by  calculat- 
ing the  oil  and  moisture  content  by  a  method  similar  to  that  of  Tilson, 
page  45,  used  in  calculating  the  percentage  of  hulls  in  cottonseed  meal 
from  the  crude  fiber.     A  method  of  this  kind  is  used  on  page  49. 

The  above  method  is  not  exactly  followed  by  all  commercial  chem- 
ists, the  difference  being  in  the  amount  of  ammonia  and  oil  assumed 
to  be  in- the  hulls.  The  analysis  of  the  seed  for  oil  is  based  almost 
entirely  upon  the  analysis  of  the  kernels.  The  ammonia  is  sometimes 
determined  in  the  kernels,  but  usually  in  the  entire  seed.  In  either 
case,  an  assumed  value  for  the  hulls  is  used  in  calculating  the  results. 

The  method  of  calculating  the  quantity  of  hulls  described  above  is 
not  exactly  correct,  since  they  are  assumed  to  contain  the  same  quan- 
tity of  oil  as  the  meal,  whereas  the  hulls  contain  much  less.  This  ex- 
cess of  oil  really  belongs  with  the  kernel  residue.  Correction  can  be 
made  by  multiplying  the  weight  of  hulls  by  the  per  cent,  of  oil  in 
the  meal  and  by  subtracting  the  result  from  tlie  quantity  of  hulls 
found  by  the  first  calculation.  There  is  also  no  allowance  for  the  pro- 
tein content  of  the  hulls.  With  a  protein  content  of  3  per  cent.,  200 
pounds  of  hulls  per  1000  pounds  meal  would  represent  0.6  per  cent, 
excess  protein.  On  a  basis  of  40  per  cent,  protein,  this  would  rep- 
resent 15  pounds  more  meal  per  1000  pounds.  This  quantity  is  within 
the  limits  of  manufacturing  possibility;  so  that  the  error  is  not  great. 
The  oil  in  the  hulls,  and  the  protein  in  the  hulls  are  errors  that  bal- 
ance one  another  as  a  rule  in  manufacturing. 

EFFECT    OP    conditions    ON    COMPOSITION    OF    SEED. 

A  number  of  seed  analyses  are  given  by  Garner,  Allard,  and  Foubert 
in  the  Journal  of  Agricultural  Research,  1914,  page  228.  According  to 
the  work  reported  by  them,  cited  below,  the  oil  content  of  cottonseed 
mav  be  affected  by  the  degree  of  maturity  of  the  seed,  the  variety, 
and  the  soil  and  fertilizer  used. 

Mature  and  Immature  Seed. — Table  No.  32  shows  the  difference 
between  the  oil  content  of  mature  and  immature  seed  selected  in  South 
Carolina.  The  average  difference  in  favor  of  the  mature  seed  is  2 
per  cent,  oil,  or  5.7  gallons  per  ton  of  seed. 
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table  s2.— oil  of  mature  and  immature  seed,  garner.  et  al. 


Per  Cent 
MeaU 

O^ln^ 

Immature  Seed 

Toole 

55.4 
54.4 
59.6 
56.5 

61.2 
57.6 
60.7 
59.8 

20.9 

Trice 

18  8 

McCall 

21.4 

Aver&fle 

20  4 

Mature  Seed 

Toole 

23.3 

Tt-ice 

20.9 

McCall 

22  9 

Average * 

22.4 

Soil  and  Fertilizer. — Table  No.  33  shows  the  difference  between  the 
oil  content  as  affected  by  soil  and  fertilizer.  There  is  practically  no 
difference  in  the  oil  content  of  kernels  grown  on  two  varieties  of 
Georgia  soil,  though  there  is  a  small  difference  in  the  percentages  of 
kernels. 

TABLE  SS.— SOIL  AND  FERTIUZER  AFFECTING  COTTONSEED.     GARNER.  BT  AL. 


Per  Cent 
Meats 


I     Per  Cent 
I  Oil  in  Meats 


Per  Cent 
Oil  in  Seed 


Red  Georgia  Soil— 1909. . . 
1910... 
1911... 

Gray  Georgia  Soil-^i  909 ! ! 
1910.. 
1911.. 

Average 

No  Fertilirer 

Average 

Complete  Fertilizer — ^9-3-2. 

9-6-2. 

9-3-4. 

9-6-4. 

9-3-6. 

9-6-6. 

15-6-3. 

15-3-4. 

15-6-4. 

Average 


58.7 

37.69 

59.7 

36.67 

59.2 

37.41 

59.2 

37.28 

58.3 

36.46 

58.8 

38.53 

58.6 

37.33 

58.6 

37.44 

52.9 

33.56 

53.2 

32.99 

52.7 

34.38 

52.4 

33.49 

52.8 

33.61 

55.1 

37.48 

55.0 

33.85 

55.7 

38.07 

56.1 

36.40 

54.2 

38.86 

56.0 

36.78 

56.8 

38.60 

55.3 

37.48 

56.4 

36.85 

55.6 

37.15 

22.07 


21.94 


17.75 


20.66 


The  fertilizer  caused  a  decided  increase  in  the  oil  content  of  the 
kernels,  the  average  increase  being  2.91  per  cent,  of  the  seed  of  7.7 
gallons  of  oil  per  ton  of  seed.  The  seed  grown  on  the  poor  South 
Carolina  soil  is  very  low  in  oil  for  that  locality. 
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table  s4.— variety  of  seeix— average  1909-1910-1911.  garner,  et  al. 


Per  Cent         Per  Cent 
Meats         Oi]  in  Meats 


Per  Cent 
Oil  in  Seed 


Northern  Georgia. 

King 

Bunnell 

Shine 

Toole 

Dixie 

Hawkin 

Average 

South  Carolina  Central  Plain. 

King 

Bunnell 

Shine 

Toole 

Dixie 

Hawkin 

Average 


59.5 
57.5 
'58.7 
60.3 
59.4 
57.8 
58.9 

58.2 
55.7 
55.9 
57.9 
57.3 
53.6 
56.4 


36.54 
37.40 
37.52 
37.33 
38.06 
36.72 
37.26 

39.14 
40.73 
41.23 
40.87 
42.07 
40.83 
40.81 


21.85 


23.02 


LooalUy, — Table  No.  33  and  also  Table  No.  34  8ho\Y  some  effects  of 
locality  on  the  composition  of  the  seed.  The  seed  grown  in  Northern 
Georgia  are  poorer  in  oil  than  those  grown  in  the  South  Carolina 
coastal  plain,  presumably  with  fertilizer,  the  difference  being  1.17  per 
cent.,  or  34  gallons  of  oil  per  ton. 

Varieties. — Table  No.  34  shows  some  effect  of  varieties  upon  the 
composition  of  the  seed,  though  the  locality  approximately  has  a  greater 
effect.  Table  No.  35  from  C.  B.  William's  August,  1906,  Bulletin  of 
the  North  Carolina  Board  of  Agriculture,  shows  great  variations  due 
to  varieties.  The  seed  were  all  grown  on  the  Edgecombe  North  Caro- 
lina test  farm. 


TABLE  t5.— COMPOSITION  OF  NORTH  CAROLINA  COTTONSEED  (WILLIAMS,  1904). 


Average  of  25  varieties 

Maximum  in  oil  <[Peterkiii) 

Minimum  in  oil  (Excelsior  RaUfre) 

Maximum  in  Nitrogen  (Toole) 

Minimum  in  Nitrogen  (Hodge) 


Per  Cent 
Meat 


57.40 

56.73 

54.04 

61.35* 

56.10 


Per  Cent 
in  Meat 


39.66 
42.02 
37.26 
39.84 
41.90 


Per  Cent 
Nitrogen 
in  Meat 


4.86 
4.64 
5.06 
5.76 
4.37 


EASTERN  AND  WESTERN  SEED. 

Seeds  from  the  Eastern  States  contain  more  oil  and  less  protein 
than  those  from  the  Western  States.  Table  No.  36  contains  average 
analyses  as  reported  by  several  commercial  chemists.  A  difference  of 
nearly  3  per  cent,  oil,  or  8  gallons  per  ton  of  seed,  is  shown  between 
average  seed  analyzed  in  Atlanta  and  in  Fort  Worth  or  Houston.  The- 
figures  given*  are  the  averages  for  the  seasons  indicated. 
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TABLE  S6.— ANALYSIS  OF  SEED  BY  COMMERCIAL  CHEMISTS. 


c 

II 

c 
O 

"3 

P 

< 

1 

i 

u 

i 

OS 

u 

Picard-Law,  Atlanta,  Ga.,  1912-13 
Picard-Law,  Atlanta,  Ga.,  1913-14 
Picard-Law,  AUanta,  Ga.,  1914-15 
Houston  Laboratory.  Houston,  Tex. 
1914-15 

10.44 
10.37 
10.00 

10.23 

9.08 

19.90 
20.40 
20.20 

17.29 

18.04 

16.71 

16.91 

18.12 

43.9 
45.2 
44.7 

35.2 

38.1 

53.1 
54.4 

46.2 

44.6 
45.1 
48.3 

3.38 
3.45 
3.49 

4.24 

4.12 

4.24 

54.8 
55.0 

53.8 
53.3 
53.9 
55.8 
54.2 

856 
874 
884 

Houston  Laboratory,  Houston,  Tex. 
1915-16 



894 

Fort    Worth    Laboratory,    Fort 
Worth  Tex    1913-14.  .  . 

Fort    Worth    Ijiboratory,    Fort 
Worth,  Tex.,  1914-15 

Fort    Worth     l,aboratory.     Fort 
Worth,  Tex.,  1915-16 

9.48 
10.05 

970 

1 

COMPOSITION  OF  PURE  KERNEL  RESIDUE. 

Table  JSTo.  45  shows  the  average  composition  of  the  pure  kernel  resi- 
due, free  from  hulls,  that  would  be  secured  if  the  water  and  fat  con- 
tent should  be  reduced  to  15  per  cent. 

On  an  average  there  is  5  per  cent,  difiference  in  the  protein  con- 
tent of  the  residue  of  Eastern  and  Western  seed. 

COMPOSITION   OP  TEXAS   COTTON  SEED. 

A  study  of  the  composition  of  Texas  cotton  seed  was  made  for  two 
years,  the  samples  used  being  from  varieties  ^own  in  the  various  sub- 
stations, and  kindly  furnished  by  Mr.  H.  Jobson,  Assistant  Agron- 
omist. The  objects  of  the  study  were  to  ascertain  the  relation  of 
variety,  and  soil  or  season  conditions  to  the  composition  of  the  seed, 
as  well  as  to  secure  information  as  to  Texas  seed. 

The  seed  were  ginned  in  a  hand  gin.  In  some  cases,  this  left  more 
lint  upon  tlie  seed  than  the  ordinary  ginning  process.  For  this  rea- 
son, in  the  second  year  of  the  experiment,  we  devised  and  used  a 
method  for  lint  on  the  seed,  which  is  described  on  another  page.  The 
excess  of  lint  would,  of  course,  affect  the  relative  proportion  of  hull 
to  meats. 

Table  Xo.  37  shows  the  composition  of  the  cottonseed  kernels  for 
the  two  vears,  arranged  bv  localities. 
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Table  st.— composition  of  cottonseed  kernels  arranged  by  location. 


8 


2 


2 
u 


h^ 


f 

I    From  CiiHege  Station,  1913. 

8088  UnkDown.  L.  S 

SOW  Lone  Star. 

ft09i2  Mqbaoe  Tnarnph. 


41.71 

35.23 

_  40.04 

S094  Black  Rattler 39.95 


80^6  Hendricks 

S09S  Bank  Account 

8100  Cleveland  Bli^  BoU. 
ai02,MortgaBe  Lifter.  . . 

«106  Half  and  Hal! 


Average. 


9316 
9317 
9318 


From  College  SUtion,  1914. 

Bank  Account 

Half  and  Half 

Cleveland  Big  BoU 


9319| Mortage  Ufter. 
93201  Lone  Star 


9321  j  Black  Rattler. 
93221  Mebane... 

9323  Crowder. . 

9324  Hendricks. 

9325  Rowden. . , 


Average . 


Fmm  Labbockp  igj3. 

8145  Lone  Star.  No.  II 

814l>  Cfowdc^r,  No.  16. 

8147  ^!o^lgogc  Lirtct.  No,  152.  . 

8148  lUll  nud  Hal^  No.  443 

8149  Bank  .Vccouott  Mo.  130 

8150;Bowd«n.  Nu.  77 

8151  Bank  Account,  No.  130.  .    . 

8152  Black  RallW.  No.  348,     .  . 

8153  Mortgage  LiFlcr,  No.  152  . 
8151  ClevS^atjd  Biff  BoU,  No.  185 
8155|,Mcbane  Triumpb.  No,  12S 


Average. 


9782 
97831 
9784 
97851 
9786- 
9787, 
9788 
9789 
9790 
9791, 


From  Lubbock,  1914. 

Bank  Account 

Black  Rattler 

Cleveland  Big  Boll 

Crowder 

Half  and  Half 

Hendricks 

Lone  Star 

Mebane  Triumph 

Mortgage  Lifter 

Rowden 


Average . 


8138 
8139, 
81401 
8141. 
8142 
8143 
8144 


From  Pecos,  1913. 

Cleveland  Big  Boll 

Mebane  Triiunph 

Lone  Star 

Black  Rattler 

Rowden 

Crowder 

Half  and  Half 


38.18 
40.69 
42.34 
42.36 
41.75 
41.90 


40.42 


41.16 
40.58 
41.95 
43.44 
40.63 
38.47 
41.07 
39.20 
39.97 
39.22 


40.56 


36.90 
37.95 
36.16 
36.15 
36.34 
35.61 
38.25 
35.20 
38.95 
38.26 
38.20 


28.57 
30.13 
29.09 
30.54 
29.07 
30.05 
28.85 
28.98 
30.05 
29.90 


29.56 


31.24 
31.54 
30.59 
29.21 
31.28 
33.26 
31.60 
32.94, 
32.36 
32.84 


2.12 


1.94 
2.32 
2.15 
1.89 


2.02 


2.18 


2.18 


31.681     2.18 


37.00 


35.22 
35.18 
37.96 
36.51 
36.56 
37.29 
37.01 
37.17 
34.21 
36.34 


33.03 
35.281 
35.931 
35.53 
35.57 
35.51 
33.25 
36.88 
33.17 
33.83 
34.22 


1.78 
1.96 
1.94 
2.47 
1.73 
2.25 
1.99 


14.65 


15.72 


15.13 


2.31 
1.95 


34.75      2.04 


35.20,. 
35.91  . 
34.55  . 
34.88  . 
33.75  . 
34.53  . 
33.75  . 
34.231. 
35.881. 
34.58  . 


Average . 


36.34 


32.59 
36.22 
35.85 
33.57 
32.69 
32.64 
34.87 


34.06 


34.72  . 


38. a3 
36.37 
35.57 
38.581 
37.951 
39.01 
36.03' 


2.80 
*2!i3 


37.361     2.47 


10.27 
9.15 
9.09 
9.42 
9.19 
9.11 
8.77 
6.52 
7.26 
8.86 


8.76 


6.38 
5.98 
.5.95 
6.16 
6.40 
6.34 
6.26 
6.23 
5.97 
5.83 


6.15 


6.70 
6.62 
5.66 
6.01 
5.46 
5.55 
6.59 
5.40 
6.98 
6.64 
6.41 


50.8 
50.1 
53.4 
57.9 
54.8 
54.4 
53.2 
51.4 
54.6 
54.5 


4.39 


4.21 


4.30 


53.5 


51.2 
51.8 
49.8 
50.0 
52.0 
58.4 
52.4 
54.4 
54.4 
54.8 


6.18 


5.74 
5.74 
6.14 
5.81 
5.57 
6.97 
6.47 
6.55 
6.52 
6.79 


52.92 


54.2 
55.8 
54.5 
54.7 
56.2 
55.6 
54.8 
58.8 
53.7 
52.6 
55.4 


6.22 


5.85 

*5.'52 
5.49 
5.86 
5.66 
5.95 


5.72 


55.1 


56.1 
60.5 
52.2 
56.1 
56.1 
56.0 
54.0 
54.5 
52.0 
56.2 


5.53 


53.2 
55.4 
56.0 
61.2 
55.3 
55.3 
55.9 


10.4 
10.9 
14.5 
13.7 
12.2 
7.1 
12.4 
15.1 


13.7 


12.2 


10.7 
7.7 
15.4 
14.6 
10.7 
6.0 
12.7 
12.1 
12.1 
14.2 


11.6 


56.0 
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TABLE  ST.— COMPOSITION  OF  COTTONSEED  KERNELS  ARRANGED  BY  LOCATION 

— Contlnaed. 


^1 

1^ 

1 

«) 

JQ 

d  « 

2 

1 

1 

31 

1 

flSftl 

From  Pecos,  1914. 
Rowden 

33.54 
40.85 
36.31 
39.92 
39.81 
37.54 
35.32 
41.06 
35.06 
31.90 

36.49 
31.36 
34.02 
33.38 
32.06 
33.26 
34.55 
31.77 
35.61 
37.01 

2.25 
2.27 
4.15 
2.29 
2.50 
2.10 
2.74 
1.99 
2.03 
2.13 

17.15 
14.73 
14.88 
14.50 
15.12 
17.00 
17.41 
13.84 
16.10 
16.48 

5.66 

i:iS 

5.42 
5.68 
5.42 
5.58 
6.40 
6.22 
7.41 

4.91 
4.53 
4.80 
4.49 
4.83 
4.68 
4.40 
4.94 
4.98 
5.07 

53.4 
56.4 
53.8 
53.6 
50.2 
52.2 
59.0 
51.2 
50.8 
54.8 

18.6 

9362 

036^1 
9365 
93(56 
9367 
S368 

9370 

9398 
9399 
9400 
9401 
9402 
9^03 
9404 
9405 
940fi 
9407 

8050 
8052 
80i>^ 
805fi 

Hendrick* 

6.9 

Half  and  Half 

10.5 

Crowder, 

13.2 

Ijouc  Star 

13.9 

Mcbfine. » 

7.7 

Bkick  Battler 

17.7 

Cleveland  Big  Boll 

Mortgage  Lifter 

15.2 

Bank  Account 

13.3 

Average 

37.13 

42.87 
37.81 
41.95 
39.44 
38.42 
38.56 
41.21 
39.51 
41.73 
37.23 

34.00 

31.78 
32.66 
30.94 
33.23 
31.82 
32.73 

2.44 

2.16 
2.10 
1.93 
1.98 
2.15 
1.87 
1.85 
2.05 
2.11 
1.84 

15.69 

13.24 
17.47 
15.19 
16.02 
17.48 
16.76 
15.61 
15.28 
13.52 
16.86 

5.98 

8.05 
6.49 
5.16 
6.17 
6.46 
6.42 
6.80 
6.41 
7.12 
7.57 

4.76 

3.80 
3.60 
3.93 
3.51 
3.71 
3.73 
3.59 
3.52 
3.70 
3.77 

53.5 

48.4 
54.4 
50.2 
50.6 
52.0 
54.7 
49.5 
51.0 
51.4 
52.5 

11.8 

From  BccviUe,  1914. 
Bflnk  Account 

15.8 

Black  Rattler 

11.3 

Clevolaiid  Big  Boll . .  .< 

CrowdeJ'b  , 

12.3 
16.1 

lalf  and  Half 

16.6 

HcadHckn 

12.0 

Lone  Star 

15.2 

Mcbnne 

^''"iriiKagr  Lifter 

13.3 

RijVrJcn , 

107 

Avcmge 

39.87 

34.72 
37.01 
35.22 
37.41 
34.97 
36.65 
40.23 
35.97 
38.67 

32.02 

36.44 
34.53 
37.06 
34.06 
36.49 
33.89 
32.01 
34.75 
33.14 

2.00 

2.04 
1.94 
1.92 

15.77 

6.66 

6.90 
6.71 
6.53 
7.64 
7.11 
7.63 
7.79 
7.33 
7.60 

3.68 

51.4 

52.5 
53.0 
53.5 
55.0 
55.0 
52.5 
51.0 
53.5 
52.5 

13.7 

From   Nacogdoches  Station, 

1913. 
Crowder.  No,  16 

M<^han<j  Triumph,  No.  12 

Bow  den .  No,  77  ►  * 

Lout  Slar.  No.  11 

S05S  Hiack  HntUer,  No.  348 

B060  Bank  Account,  No.  130 

S062  Cleveland  Big  Boll,  No.  485.  . 

mm  Half  and  Hal!,  No.  443 

&m2  Miirlfiaec  Lifler,  No.  152 

2.10 
2.03 
2.36 
1.97 
3.24 





...... 



A vemge 

36.76 

37.02 
36.63 
37.81 
36.07 
39.53 
39.06 
39.95 
37.73 
38.08 
36.90 

34.71 

34.82 
35.05 
33.17 
35.56 
33.55 
33.61 
33.95 
34.10 
34.04 
34.35 

2.20 

2.13 
1.86 
2.22 
1.64 
2.30 
1.61 
1.82 
1.30 
2.20 
1.74 

15.69^ 
16.15 
16.41 
16.43 
14.38 
15.36 
14.58 
17.14 
14.61 
16.05 

7.25 

'    6.20 
6.06 
6.18 
6.05 
5.99 
6.11 
5.37 
5.55 
6.60 
6.37 

4.14 
4.25 
4.21 
4.25 
4.25 
4.25 
4.33 
4.18 
4. -47 
4.59 

53.2 

60.9 
54.9 
52.8 
55.5 
56.9 
58.2 
54.4 
54.6 
55.8 
55.0 

ft443 

From   Na^-offdoches,    1914. 
.^48— Black  BaliJer 

76 

944<i 
S445 
^46 

130 — Bonk  Arcount 

12.6 

4gfi_Clcvelaiid.. 

13.8 

Iti — Crowder 

14.4 

9447 

443— Half  and  Half 

10.8 

CfHK 

70^ — Htpdricka 

9.1 

9449 

11  — txjnc  Star,  , 

12.9 

94.% 
9451 
9457 

128— Mcbanc 

152— Mortgage  Lifter 

77 — Rowden 

12.8 
16.0 
17.1 

Average 

37.87 

39.06 
37.44 
39.64 
38.09 
37.63 
38.28 
38.25 
38.35 
38.48 
36.80 

38.20 

34.22 

35.09 
35.59 
33.05 
34.66 
34.55 
32.86 
32.51 
33.35 
33.18 
34.03 

33.89 

1.88 

2.02 
1.71 
2.02 
1.97 
2.02 
2.61 
2.10 
2.71 
2.87 
2.45 

2.24 

15.70 

13.83 
15.68 
13.34 
14.69 
14.69 
14.74 
17.88 
13.41 
13.45 
14.64 

14.64 

6.04 

5.58 
5.36 
7.63 
6.24 
6.71 
7.15 
5.00 
8.01 
7.64 
7.50 

6.69 

4.29 

4.42 
4.22 
4.32 
4.35 
4.40 
4.36 
4.26 

V^ 

4.58 
4.34 

55.9 

57.4 
59.7 
50.5 
55.7 
52.0 
58.6 
53.2 
55.4 
54.8 
55.7 

55.3 

12.7 

tMS3 

From  Spur,  1914. 
]3t) — Bank  Account 

9.3 

94M 

3534— Black  Rattler 

8.6 

9455 

9456 

485— B    11.  Cleveland 

IB" — Cr*^wder 

14.9 
14.9 

9457 
9458 
9459 
S460 
9461 
9462 

i4'A — Hiii!  iind  Half 

11.6 

7tj^H,j,,i  ricks 

7.1 

11— I^nr  Star 

l2e-^Mtb^ne 

11.3 
10.8 

15'J— Mori  sage  Lifter 

77Rowden 

11.9 
14  4 

Average 

11.4 
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TABLE  S7.— COMPOSITION  OF  COTTONSEED  KERNELS  ARRANGED  BY  LOCATION 

— Contlnueo. 


94fi3 

&470 
^71 


i 

1 

i 

« 

^ 

w 

^ 

jj 

' 

£ 

5 

1 

A 

w 

Rank  Account ,  .  ,  .  , 

niark  RaLller 

n.■^^■■l:lnH  B.  B.  -  *. 
Kn-.vdiT 

Hendricks.  .,.-,*  h,  ,  . 
rx>nic!  Star.  ..,..*,. 
Murtfiuae  LifLer.  .  . . 


1914. 


Avi^r^ge, 


I  Proiii  Tfoupp  1913. 

800(1  Ocvddnd  Big  BoU,  No.  4&5. 

80^  Lone  Star.  No.  U 

a034'Hu]dHrk»,  Na.  79. 

8036  Mebsne  Triumph,  No.  126. . 

«03fi  Half  and  H^lf,  No.  443 . 

«040  Blnck  Ratlitr.  No.  34« 

a£W2  Crou'dei-,  No.  l<i.    .  . , 

Ji044  Mortgage  Lifter,  No.  152.  .  . 

Saie  Rowdea.  No.  77. , 

S04S  Bonk  Account,  No.  1^ 


AvtratfE. 


S716 
B7I7 
9718 

972D 
972J 
9722 
9723 
9724 
9725 


From  Trioup,  1014. 
Gbok  Aocovot .,......., 

Blflrk  Rottler.. 

CkvdBnd  Big  Boll 

Cruwdcj-. , , 

Half  and  Half 

Hendriek». 

fjone  Star. 

M^bane. 

Mortg««e  Liftar. . , 

Rowdea. .............. 


Average . 


50^4' 

mm 

S05S 
SOTO 
8072 
S074 
8076 
«07S 
80&4| 
SOSQ 


Prom  teuton  Station*  1913. 

Loi>e  Star.  No.  U.. 

Hendricks,  No.  78 

Bank  AccDtjut.  No.  130.  .    . 

Crowder.  No.  16 

Black  Snake.  No.  34« 

Half  »ml  Hnlf,  No.  443 

Mortgage  Lifter^  No.  152.  ,  . 

Rowdcn,  No.  77 

Mcbniijc  TriuntpK,  No,  12H.  , 
Ckvdaod  Big  Boll,  No.  485. 


I 


Average . 


I  From  Temple,  1913. 

S320'Millf'i?  Long  Staple 

S32J  Hogiiis  [jjMg  Stapio . . 

832^  C:lfveliifid  Mig  Boll,  No,  485. 

S323  Bank  Account,  No,  130 

832^  L   .S  .  .No.  178 

»325BI:ick  Rattlur , 

11326  Crowd^r,  No.  IB 

^27  Mortgage  Lifter,  No,  152 .    , 
S328' Lone  Star.  No.  IL 


Average , 


U 


I 

II 
IS 

z 


y5 


40.58 
39.00 
4I.88| 
41.35' 
39,83 
40.00. 
4L.48, 
3g.e3f 
4L38i 


33.77, 
,^4.36' 
32.13 
32JI3 
3.^,72; 
33.661 
32.69 
33.33 

32,  eo 


2.23| 
2.461 
2.45 
2.40, 
2.56' 
2.45, 
2.2l| 
2.381 
2.09 


12-011 

12.75 
10, 5« 
n.39 
12 .  .^2 
13.88' 
12.49 
13.02 
11.78, 


7  OX 
7 .  32', 
8.30 
7.60 
7  13 
5.6lf 
fi.83 
7.18 
7.78 


4.  as; 

4.11 
4,57' 

4  .'44 1 
4.40! 
4.30l 
4.40 
4.37 


&.^.9 
57 

60.0 
53 

54.5 
55  ^^ 
53,  (> 
51. t( 
52.4 


_i- 


40.58!  35.251     2  ,J5|   12.25'     7  20'     4.37      53.6 


I 


41.30 
38.97 
40.59 
41.36 
41.20 
36.25 
3H.5fi 
41.72 
40.76 
40,41 


40.31 


37.37 
37.fl5 
37,84 
37,37 
35.98 
40,40 
39.50 
39.57 
41.20 
40.80 


38.79 


39,fl9 
39.Sli 

m,m 

39.61 
37. 9& 
40.16 
■tl,Ol 
35.84 
39,hfi 
40.42 


39.45 


39.87 
37.75 
aa  37 

3JS.49 
38  49 
37  3;l 
37  63 
40  13 
37  9. 


38,56 


29.69 
30.53 
31.61 
31.08 
30.94 
32.26 
31.14 
■29.63 
31.55 
31.611 


2.47 

2,34 

2,39 

1.95 

+  J ...  J 

2.28 

1,98 



1.98 

1.77 

2/23 

"^3 


12,4 

9,8 

15.8 

13. a 

12.8 
10.0 
10.8 
JO. 7 
14.0 


12  2 


31.00      2.15 


71- 


8.41  

8 ,27 

8.40' ....,, 

8.54  .. 

7,79 

7,73 ., 

7.661 ,1 

7.7SV.....,, 

7.S2,. i 

7.5«' , 

7.98' ~ 


49.4 
49.31 
54.6! 
51.81 
54,0 
56.8, 
55,0 
52,2 
54,0 
55.0 


53,2 


34.60 
33.75 
33.44 
35,39 
33.42 
31.43 
33.00; 
32  Oft 
32.41 
32.71 


l.afi 
i .  95 
2  09 
"2,0M 
3.10 
2  43 
2.23 
2.45 
2.30 
1 .  51 


15.44 
15.41 
16.12 
14  n 
16,97, 
14.06' 
14.45 
14  41 
13.28 
13.61 


5  00 
5.07 
3.3,3. 
6.U 
5. 86 
0.99 
6.()8 
6,70 
5.78 
6,10 


4.83 
4,97' 
5.18 
4,91' 
4.67 
4.69 
4,74' 
4.81 
5.03 
.^.17 


56.7 

61.6  . 

52.7 

55.8; 

56.01 

58. S 

55.9 

55-21 

.5.?.6 

56,3' 


30.73 
30.48 
32 .  39 
32.75 
33.37 
31.87 

30.  ya 

32  ,VJ 
31    20  . 
30.03 


2.38 
1,96 
1  87 
2.07 
2,22 


2,32 


3115^ 


32  2S1 
34 .  73 
32,86 

31  18 
32.33 
3.3  ^H 

33  HI 

32  25i. 
32    m! 


2   14 
1    93  ' 


s.ai . 

£.63  . 
5.89, 
1,30. 
a, 53  , 
»,33  . 

fl.551. 
7  54  . 


53.5'. 
5S,0  . 
54.81. 
M.7', 
58,4,. 
54.6', 
52,5  , 
54,7;, 
53.4'. 
31.9|. 


7. IB  . . . 

f 


S.75^ 

$.13. 
^.m . 

6.52'. 
6.GI  . 


9.0 

is!? 

14.6 

10,9 
5,7 
9.8 
10.9 
12,9 
16,2 


33.23      2.21     14.78      6  00      4  90      562      H, 


33  21       171 1 1 


(I  31 


5i.4  ... 


53.4^ 

54.9. 
51.5, 

54,0^ 

55.2; 

m  6 

53.3 

52,0, 


!l'^"'* 


53. 8n. 
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Table  No.  38  shows  the  average  composition  of  the  cottonseed  ker- 
nels, arranged  by  localities  for  the  two  years.  From  seven  to  ten 
varieties  were  taken  from  each  locality,  and  as  nearly  as  possible  the 
same  varieties  were  secured  from  each  station,  but  this  was  not  always 
possible. 


table  83.— average  COMPOSITION  OP  COTTONSEED  KERNELS  PROM  VARIOUS 

LOCAUTIBS. 


• 

< 

1 

0 

I 

1 

JO 

ll 

2 

Water 

Ash 

College  Station 

10 
10 
11 
10 

7 
10 
10 

9 
10 
10 
10 
10 
10 
10 

9 

40.42 
40.56 
37.00 
36.34 
34.06 
37.13 
39.87 
36.76 
37.87 
38.20 
40.58 
40.31 
38.79 
39.45 
38.56 

29.56 
31.68 
34.75 
34.72 
37.36 
34.00 
32.02 
34.71 
34.22 
33.89 
33.25 
31.00 
33.23 
31.69 
33.24 

2.02 
2.18 
2.04 
2.47 
2.44 
2.00 
2.20 
1.88 
2.24 
2.35 
2.15 
2.21 
2.14 

is.'ii 

15:69 
15.79 

14.64 
12.25 

'i4;78 

8.76 
6.15 
6.18 
6.22 
5.72 
5.98 
6.66 
7.25 
6.04 
6.69 
7.20 
7.98 
6.09 
7.18 
6.31 

■4:36 

**4!76 
3.68 

"4!29 
4.34 
4.37 

*4!96 

53.5 
52.9 
55.1 
55.4 
56.0 
53.5 
51.4 
53.2 
55.9 
55.3 
53.6 
53.2 
56.2 
54.4 
53.8 

CoUegc  SUtion.  1914 

Lubbock. 1913 

12.2 

Lubbock. 1914 

11  6 

Pecos,  1913 

Pecos.  1914 

11  S 

Beeville.  1914 

13.7 

Nacogdoches,  1913 

Nacogdoches.  1914 

Spur,  1914 

"i2!7 
11.4 

Angleton.  1914 

12.2 

Troup,  1913 

Troup. 1914 

11.5 

Denton,  1913 

Temple,  1913 

1.91 

The  highest  fat  content  is  shown  at  Pecos,  in  the  western  part  of 
the  State,  in  1913.  The  lowest  is  at  College  Station,  in  1913.  Col- 
lege Station,  Beeville,  Troup,  and  Denton  show  a  smaller  fat  content; 
Nacogdoches,  Lubbock,  Pecos,  Spur,  Angleton,  and  Temple  show  a 
larger  fat  content.  Nacogdoches  is  in  the  eastern  part  of  the  State; 
while  Lubbock,  Pecos,  and  Spur  are  in  the  western  part.  The  differ- 
ences here  shown  are  thus  not  altogether  due  to  climatic  conditions, 
but  are  partly  due  to  the  soil. 


TABLE  S9.— AVERAGE  COMPOSITION   OF  SEED  AND   YIELD   BT  LOCALITIES. 


Percentage 


Protein 


Fat 


Meal 

Lbs.  Per 

Ton 


OU 
Gallons 
Available 
Per  Ton 


College  SUtion.  1913-14 

Lubbock,  1913-14 

PecoB.  1913-14 

Beevifle,  1913-14 

Nacogdoches,  1913-14. . 

Spur,  1914 

Angleton,  1914 

Troup,  1913-14 

Denton,  1913 

Temple.  1913 


21.54 
20.28 
19.51 
20.49 
20.38 
21.12 
21.75 
21.63 
21.46 
20.75 


15.97 
19.21 
19.55 
16.46 
18.82 
18.74 
17.82 
17.56 
17.24 
17.88 


979 
922 
887 
932 
926 
960 
989 
984 
976 
943 


33.3 
42.5 
43.9 
35.2 
41.5 
41.1 
38.3 
37.6 
36.9 
38.9 


Table  No.  39  shows  the  average  composition  of  the  seed  and  yields 
by  localities.  7  to  10  varieties  from  each  locality  being  grown  two  years. 
The  yield  of  meal  is  based  upon  44  per  cent,  protein,  and  the  yield  of 
oil  upon  7  per  cent,  oil  in  the  meal,  with  no  manufacturing  loss.  The 
yields  are  seen  to  vary  from  33.3  to  41.5  gallons  Rar^^^li^%d  the 
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yield  of  meal  from  887  to  989  pounds  per  ton.  The  lowest  yield  of 
oil  is  at  College  Station,  and  the  highest  at  Pecos ;  where  the  cotton 
was  grown  under  irrigation.  The  writer  is  inclined  to  believe  that 
the  diflferences  are  due  largely  to  the  soil,  and  to  a  less  extent  to 
seasonal  conditions. 


TABLE   40.— AVERAGE   COMPOSITION   OF    COTTONSEED   KERNELS   OF   VARIOUS 

VARIETIES. 


.i 

1 

1 

.a 

1 

s 

1 

2 

u 

2 

5 

es 

1 

h 

Bank  Account,  1913 

Bank  Account,  1914 

Black  RatUcr,  1913 

Black  Rattler.  1914 

aeveland  Big  BoU.  1913. . . 
Cleveland  Bia  Boll.  1914. . . 
Crowder,  191^ 

7 
9 
7 
8 
7 
8 
6 
8 
6 
8 
3 
8 
1 
7 
8 
6 
7 
7 
8 
6 
8 

38.56 
38.10 
36.75 
37.27 
39.22 
40.01 
36.85 
38.49 
38.38 
38.11 
39.54 
39.30 
37.75 
37.43 
39.73 
38.78 
38.71 
39.86 
38.98 
36.98 
37.78 

33.05 
33.98 
34.58 
34.35 
32.27 
32.57 
34.74 
34.08 
33.17 
33.29 
30.39 
32.81 
34.73 
32.36 
32.52 
32.82 
33.12 
32.01 
33.19 
34.10 
33.79 

2.15I 

2.06    14.70 

2.11 

2.18    15.79 

1.89 

2.12    14.31 

1.92, 

2.06'   14.69 

2.04 

2.71;   15.32 

2.36| 

2.211   14.92 

1.89, 

2.12 

2.12    15.21 

1.99' 

2.121   15.37 

2.33, 

2.32'   14.26 

2.02, 

2  02    l.*^  20 

7.07 
6.60 
7.12 
6.17 
6.33 
6.43 
6.86 
6.28 
7.38 
6.19 
8.74 
6.43 
6.22 
7.50 
6.08 
7.46 
6,41 
7.01 
6.70 
6.93 
6.70 

"4!56 

■■4!24 

*4!56 



4.37 

■4'.33 

"4!34 

"4!27 

"4!55 

■4:51 

54.5 
54.3 
57.8 
59.1 
51.8 
51.2 
54.5 
54.4 
54.5 
54.1 
54.8 
56.6 
54.9 
52.9 
52.9 
53.9 
53.6 
52.9 
52.5 
54.6 
54.5 

ii'.f 

8.5 

Crowder,  1914 

14  6 

Half  and  Half.  1913 

Half  and  Half,  1914 

Hendrick,  1913 

'  ii:9^ 

Hendrick.  1914 

7  1; 

Hogins  Long  Staple.  1913. . 
Lone  Star,  1913 

Lone  Star',  1914 

12  4 

Mcbane  Triumph.  1913 

Mebane  Triumph,  1914 

Mortgage  Lifter,  1913 

Mortgage  Lifter,  1914 

Rowden,  1913 

iili 

i3!2 

Rowden.  1914 

14  9 

Table  Xo.  40  shows  the  average  composition  of  the  cotton  seed  ker- 
nel s_,  arranged  b}'  varieties. 


TABLE  41.->AVERAGE  COMPOSITION  OF  SEED  AND  YIELDS  BY  VARIETIES. 


Percentage 


Protein 


Fat 


Meal 

Lbs.  Per 

Ton 


Oil 

Gallons 

Available 

Per  Ton 


Bank  Account.  1013-H. 

Blai-k  RalUer.  1913-14 

Cleveland  Big  B0IL  1913'!4 

Crowder,  ISH-^-l  J 

Half  and  Half,  1913-H 

Hendrick*.  1913-11 .., 

Hosfins  l^nfl  Sluple,  1913,. 

Umi-  Star,  H>13r^i4., 

McJjRoe  Tfiumpb.  1913-H. , 
Mortgage  Lifter.  1913-14. . . 
R»*c!rn.  Iftia^I'l    . 


20.85 
21.65 
20.40 
20.53 
20.77 
21.96 
20.73 
20.41 
20.85 
20.77 
20.41 


18.24 
20.17 
16.70 
18.76 
18.05 
17.60 
18.62 
17.16 
18.01 
17.18 
18.54 


948 
984 
928 
933 
944 
999 
942 
928 
948 
944 
928 


39.8 
44.6 
35.6 
41.3 
39.3 
37.6 
40.9 
36.8 
39.2 
37.0 
40.1 


Table  No.  41  shows  the  average  composition  of  the  seed  by  varieties, 
and  yields  of  the  different  varieties.  Table  No.  42  shows  the  analyses 
of  the  individual  seed,  arranged  by  varieties.  This  is  printed  in  full 
in  order  that  the  different  varieties  may  be  compared  locality  by  lo- 
cality', if  desired. 

Digitized  by  LjOOQ  IC 


64  Texas  Agricultural  Experiment  Station. 

TABLE  42.— COMPOSITION  OP  COTTONSEED  KERNELS,  ARRANGED  BY  VARIETIES. 


11; 


2 

u 

1. 

M 

1 

a  g 

* 

^1 

^1 

iS 

o 

H 

^ 

< 

s, 

8048 
8060 
8068 
.8098 
.8149 
.8151 
.8323 


-9316 
9782 
9370 
9398 
9444 
9453 
9463 
5716 


Bank  Account,  1913 

Troup !  40.41 

Nacogdoches I  36.65 

Denton 40.06 

Main  Station 40.69 

Lubbock 35.34 

Lubbock 38.25 

Temple |  38.49 

Average i  38 .  56 


Bank  Account.  1914. 
Main  Station 
Lubbock 
Pecos . . . 
Beevillc . 

Nacogfoches 36.63 

Spur 39.06 

Angleton 40. 58 

Troup 37.37 


Average. 


r8040 
8058 
8072 
8094 
8141 
8152 
8325 


9321 
9783 
9367 
9399 
9443 
9454 
9464 
9717 


^006 
8062 
8086 
8100 
8138 
8154 
^22 


9318 
9784 
9368 
9400 
9445 
9455 
9465 
9718 


36.75 


Black  Rattler.  1914. 

Main  Station '  38 .47 

Lubbock I  35.18 

Pecos 35.32 


38.10 


Black  Rattler.  1913. 

Troup 38.25 

Nacogdoches 34 .  97 

Denton 39.98 

Main  Station 39.95 

Pecos 33.57 

Lubbock 35.20 

Temple 37.33 


Average. 


Beeviile . 
Nacogdoches. 

Spur 

Angleton 

Troup 


37.81 
37.02 
37.44 
39.00 
37.95 


Average 37.27 

Cleveland  Big  Boll.  1913. 

Troup '  41.30 

Nacogdoches 40.23 

Denton 40.42 

Main  Station 42.34 

Pecos * 32.59 

Lubbock 38 .26 

Temple 39.37 


Average. 


Cleveland  Big  Boll.  1914. 

Main  Station 

Lubbock 

Pecos 

Beeviile 

Nacogdoches 

Spur 

Angleton 

Troup 


Average. 


39.22 


41.95 
37.96 
41.06 
41.95 
37.81 
39.64 
41.88 
37.84 


40.01 


33.98 


32.26 
36.49 
33.37 
30.54 
38.58 
36.88 
33.94 


34.58 


33.26 
35.91 
34.55 
32.53 
34.82 
35.59 
34.36 
33.75 


34.35 


29.69 
32.01 
30.63 
28.85 
38.03 
33.83 
32.86 


2.06    14.70 


2.28 
2.10 
2.07 

•••#•• 

i.99 

2. Hi 


2.74 
2.10 
2.13 
1.71 
2.46 
1.95 


17.41 
17.47 
15.69 
15.68 
12.75 
15.41: 


6.60 


7.73 
7.11 
8.53 
9.42 
5.49 
5.40 
6.13 


7.12 


6.34 
5.74 
5.58 
6.49 
6.20 
5.36 
7.32 
5.97 


2.18 


2.47; 
2.36; 
2.32 
2.32 


15.79 


2.311. 


32.27 


30.59 
34.55 
31.77 
31.84 
33.17 
33.05 
32.13 
33.44 


.89  , 


1.99 
1.93 
2.22I 
2.02 
2.45; 
2.09, 


13.84 
15.19 
16.41 
13.34 
10.58 
16.12 


6.17 


8.41 
7.79 
7.54 
8.77 
5.85 
6.64 
6.85 


4.56 


4.40 
3.60 
4.14 
4.22 
4.11 
4.97 


4.24 


54.3 


56.8 
55.0 
58.4 
57.9 
61.2 
58.8 
56.2 


57.8 


58 

60 

59 

54 

60 

59.7 

57.5 

61.6 


59.1 


49.4 
51.0 
51.9 
53.2 
53.2 
52.6 
51.5 


6.33 


5.95 
6.14 
6.40 
5.16 
6.18 
7.63 
8.39 
5.33 


4.14 
3.93 
4.21 
4.32 
4.57 
5.18 


32.57,     2.12I   14.311     6.43'     4.561     51.2 


c 

a 


51.2 

10.4 

56.1 

10.7 

54.8 

13.3 

48.8 

15.8 

54.9 

12.5 

57.4 

9.3 

53.9 

12.4 

56.9 

9.0 

51.8 


49.8 
52.2 
51.2 
50.2 
52.8 
50.5 
50.0 
52.7 


11.7 


7.1 
7.7 
7 

11.3 
7.6 
8.6 
9.8 


8.5 


14.5 
15.2 


12.3 
13.8 
14.9 
15.8 
13.7 


14.3 
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TABLBI42.— COMPOSITION  OF  COTTONSEED  KEBNBLS,  ABRANGED  BY  VABIBTIES 


1^ 

1 

s 

5 

1 

1^ 

H 

2 

1 

1 

3| 

h 

MM? 

Crowder.  1913. 

TYoup 

38.56 
34.72 
39.61 
32.64 

31.14 
36.44 
32.75 
39.01 
35.28 
33.81 

1.98 
2.04 
1.87 

8.30 
5.66 

55.0 
52.5 
54.7 
55.3 
55.8 
53.6 

8050 

Nacogdoches 

11070 

Denton 

8143 

Pecos 

Sl46 

Lubbock 

1.78 

8326 

Temple 

Average 

36.85 

39.20 
36.51 
39.92 
39.44 

34.74 

32.94 
34.88 
33.38 
32.88 
35.56 
34.66 
32.93 
35.39 

1.92 

6.86 

6.23 
5.81 
5.42 
6.17 
6.05 
6.24 
7.60 
6.14 

'  '4!49 
3.51 
4.25 
4.35 
4.33 
4.91 

54.5 
54.4 

55.7 
53.5 
55.8 

S323 

Crowder.  1914. 

Main  Station 

15.1 

9785 

uSbcSkT. ....::.:::: : 

14.6 

vmi 

2.29 
1.98 
1.64 
1.97 
2.40 
2.08 

14.50 
16.02 
16.43 
14.69 
11.37 
14.11 

islS 

MOl 

Beeville 

16.1 

M46 

Nacogdoches 

14.4 

9456 

Spur 

14.9 

9466 

Angleton 

13:8 

9719 

Troup 

14.6 

Average 

38.49 

41.20 
35.97 
40.16 
41.90 
34.87 
36.15 

34.08 

30.94 
34.75 
31.87 
29.90 
36.03 
35.53 

2.06 

1.95 
1.97 
2.22 

14.69 

6.28 

7.79 
7.33 
8.33 
8.86 
5.95 
6.01 

4.37 

54.4 

54.0 
53.5 
54.6 
54.5 
55.9 
54.7 

14.6 

8038 

Half  and  Half,  1913. 

Troup 

8060 
8074 
8106 
8144 
8148 

9317 

Nacogdoches 

Denton 

Main  Station 

Pecos 

IM 

Lubbock 

Average 

■ 

38.38 

40.58 
36.56 
36.31 
38.42 
39.53 
37.63 
39.83 
35.98 

33.17 

31.54 
33.75 
34.02 
31.78 
33.55 
34.55 
33.72 
33.42 

2.04 

7.38 

5.98 
5.57 
5.84 
6.46 
5.99 
6.71 
7.13 
5.86 

"i'M 

3.71 
4.25 
4.40 
4.44 
4.67 

54.5 

51.8 
56.1 
53  8 
52.0 
56.9 
52.0 
54.5 
56.0 

Half  and  Half.  1914. 

Main  Station 

10.9 

Lubbock 

10.7 

9363 

Pecos 

4.15 
2.15 
2.30 
2.02 
2.56 
3.10 

14.88 
17.48 
14.38 
14.69 
12.32 
16.97 

10.5 

9402 

Beeville 

16.6 

9447 

Nacogdoches 

10.8 

9457 
9467 
9720 

8032 

8090 
8140, 
8145 

Spur 

11.6 

Angleton 

12.8 

Troup 

10.9 

Average 

38.11 

38.97 
37.41 
39.69 
35.23 
35.85 
36.90 
37.95 

33.29 

30.53 
34.06 
30.73 
30  13 
35.57 
33.03 
32.46 

2.71 

15.32 

6.19 

8.27 
7.64 
8.61 
9.15 
5.52 
6.70 
6.61 

4.38 

54.1 

49.3 
55.0 
53.5 
50.1 
56.0 
54.2 
52.0 

11.9 

Lone  Star,  1913. 

Troup 

Nacogdoches 

Denton 

Main  Station 

2.12 

Pecos 

T.iihhoclc 

8328          Temple 

93201 
9788 
9365 
9404 
9449 
9459 
9469. 
9722 

Average 

Lone  Star,  1914. 

Main  Station 

37.43 

40.63 
37.01 
39.81 
41.21 
39.95 
38.25 
41.48 
39.50 

32.36 

31.28 
33.75 
.32.06 
30.94 
33.95 
32.51 
32.69 
33.00 

2.12 

7.50 

6.40 
6.47 
5.68 
6.80 
5.37 
5.00 
6.83 
6.08 

■*4;83 
3.59 
4.33 
4.26 
4.30 
4.74 

52.9 

52.0 
54.0 
50.2 
49.5 
54  4 
53.2 
53.6 
55.9 

12.2 

Lubbock 

Pecos 

Beeville 

12.7 

2.50 
1.85 
1.82 
2.10 
2.21 
2.23 

i5.i2 
15.61 
14.58 
17.88 
12.49 
14.45 

13.9 
15.2 

Nacogdoches 

12.9 

Spur 

11.3 

Angleton 

10.8 

Troup 

9.8 

Average 

39.73 

40.59 
39.86 
38.18 

32.52 

31.61 
30.48 
29.07 

2.12 

2.34 
2.38 

15.21 

6.08 

8.40 
8.63 
9.19 

4.34 

52.9 

54.6 
55.0 
54.8 

12.4 

8034 

Hendricks,  1913. 

Troup 

8066 

Denton 

80% 

Main  Station 

Avera^ 

39.54 

30.39 

2.36 

^M 

tizetd'b/' 

^^t 

14  •>  -1  i-^  • 

>*^IC 
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TABLE  42.-~C0MP0SITI0N  OF  COTTONSEED  KEBNELS,  ABBANGED  BT  VABIETIES 

— Continaed. 


ge 

2 


9324 
9787 
9362 
9403 
9448 
9458 
9468 
9721 


8036 
8052 
8084 
8092 
8139 
8155 


8322 
9789 
9366 
9405 
9450 
9460 
9723 


8044 
8082 
8076 
8102 
8147 
8153 
8327 


9319 
9790 
9369 
9406 
9451 
9461 
9470 
9724 


8046 
8054 
8078 
8104 
8142, 
8150 


9325 
9791 
9361 
94071 
94521 
9462 
9471 
9725' 


Hendricks.  1914.  i 

Main  Station 39.97 

Lubbock 37.29 

Pecos 40.85 

Beeville I  38.56 

Nacogdoches 39.06 

Spur 38.28 

Angleton 40.00 

Troup 40.40 


Average 39.30 

Mebane  Triumph,  1913. 

Troup 41.36 

Nacogdoches 37 .01 

Denton 39.86 

Main  Station 40.04 

Pecos 36.22 

Lubbock 38.20 


Average 38 .  78 

Mebane  Triumph,  1914. 

Main  Station 41 .07 

Lubbock 17.17 

Pecos 37.54 

Beeville |  39.51 

Nacogdoches 37 .  73 

Spur •. .    38.35 

Troup 39.57 


Average 38.71 


Mortgage  Lifter,  1913. 

Troup 49.72 

Nacogdoches 38 .  67 

Denton 41.01 

Main  Station 42.361  28.98 

Lubbock 36.161  35.93 

Lubbock 38.95    33.17 

Temple 40. 13    32.29 

Average I  39.86 

Mortgage  Lifter,  1914. 

Main  Station 43.44 

Lubbock 34.21 

Pecos ,  35.06 

BeeviUe I  41.73 

Nacogdoches 38 .08^ 

Spur 38 .  48 

Angleton 39.63: 

Troup 41.20 

Average |  38.98 

Rowden,  1913. 

Troup 40.76 

Nacogdoches 35 .22 

Denton 35.84 

Main  Station 41 .  75 

Pecos 32.69 

Lubbock 35.61 

Average 36.98 

Rowden.  1914. 

Main  Station 

Lubbock 

Pecos 

Beeville 

Nacogdoches 

Spur 

Angleton 

Troup 


Average. 
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There  is  an  average  diflference  in  the  varieties,  and  also  differences 
in  the  same  variety  when  grown  in  different  places.  Some  of  the  dif- 
ferences are  due  to  soil  conditions,  climatic  conditions,  soil  fertility, 
and  the  degree  of  maturity  of  the  cotton  when  picked,  as  well  as  to 
the  variety  of  the  seed.  The  proportion  of  hull  to  kernel,  however, 
affects  decidedly  the  yield  of  oil.  The  seed  richest  in  oil  is  the  Black 
Rattler.  This  seed  also  contains  the  highest  percentage  of  kernel,  but 
the  kernels  are  also  rich  in  oil.  The  Cleveland  Big  Boll  is  poorest  in 
oil,  and  contain?  the  lowest  percentage  of  kernels.  In  1914,  it  car- 
ried 14.3  per  cent,  lint,  or  nearly  6  per  cent,  more  than  the  Black 
Rattler,  and  with  closer  ginning  should  show  up  better  in  percentage 
of  hulls  and  oil.  The  next  lowest  is  the  Lone  Star,  and  the  percent- 
age of  kernels  is  likewise  low. 

The  seed  of  the  Black  Rattler  and  the  Cleveland  Big  Boll  were 
grown  two  years  at  seven  or  eicfht  different  substations,  and  showed, 
on  the  average,  the  differences  given  above.  Table  No.  43  shows  that 
a  comparison  of  the  individual  lots  grown  in  the  different  stations 
shows  the  Black  Ratller  in  every  case  to  produce  seed  richer  in  oil 
and  with  a  larger  percentage  of  kernels  than  the  Cleveland  Big  Boll. 
It  is  thus  clearly  evident  that  some  varieties  of  cotton  naturally  pro- 
duce seed  combining  more  oil  than  other  varieties.  The  average  dif- 
ference between  these  two  varieties  is  9  gallons  per  ton,  which,  at  40 
cents  per  gallon,  would  be  $3.60  per  ton  difference  in  value. 

It  ought,  therefore,  to  be  possible  to  select  varieties  of  cotton  which 
produce  a  seed  rich  in  oil.  Cotton  is,  however,  primarily  grown  for 
its  lint,  since  the  lint  is  much  more  valuable  than  the  seed.  Yield 
or  quality  of  lint  could  not  be  sacrificed  to  yield  of  oil.  It  would  be 
possible,  however,  to  select  seed  which  would  at  the  same  time  produce 
a  high  quality  and  quantity  of  lint,  and  a  high  quantity  of  oil. 

Apparently  the  proportion  of  kernels  to  meats  offers  a  crude  method 
for  approximately  judging  extreme  differences  in  the  quantity  of  oil 
produced  from  different  seeds.     This  requires  further  study. 

COMPOSITION    OF    SEED   FROM    DIFFERENT   TEXAS    LOCALITIES. 

Table  No.  43  contains  the  analyses  of  a  number  of  samples  of  seed 
as  made  by  a  Texas  oil  mill  from  ?eed  secured  from  various  parts  of 
the  State.  The  available  yields  are  calculated  on  a  basis  of  44.6  per 
cent,  protein  and  6.8  per  cent,  fat  in  the  meal,  and  a  milling  loss  of 
7  per  cent.  The  mill  can,  of  course,  afford  to  pay  a  higher  price  for 
seed  that  contain  larger  quantities  of  oil, — or,  to  take  it  the  other 
way,  they  cannot  afford  to  pay  so  much  for  seed  low  in  oil.  The  table 
shows  that  different  lots  of  seed  from  the  same  locality  may  vary  con- 
siderably in  oil  content.  At  Goliad,  for  example,  there  is  the  differ- 
ence between  37  and  44  gallons,  or  7  gallons  oil  per  ton  in  two  dif- 
ferent shipments.  The  average  for  Goliad  (seven  lots)  is  39  gallons, 
and  for  Robstown  36  gallons,  a  difference  of  3  gallons  per  ton,  or 
$1..?0  at  40  cents  per  gallon. 
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Since  the  shipments  from  the  same  town  may  come  from  different 
localities  in  the  tributary  district,  and  since  soil,  season,  variety,  and 
ripeness  aflfect  the  composition,  a  number  of  analyses  from  each  local- 
ity, averaged  for  several  years,  would  be  required  to  bring  out  clearly 
the  locality  differences.  Seed  from  Bryan,  for  example,  may  come 
from  cotton  on  the  upland,  or  from  cotton  ^grown  in  the  Brazos  bot- 
tom. The  table,  however,  is  very  valuable,  and  the  writer  hopes  that 
other  oil  millls  in  the  State  will  supplement  this  data  from  analyses 
made  for  them. 

COMPOSITION  OP  SELECTIONS. 

Table  'No,  44  contains  analyses  of  a  number  of  selections  of  the  same 
variety  of  seed,  grown  under  similar  conditions  at  College  Station  by 
Mr.  Jobson.  In  order  to  avoid  the  influence  of  varying  quantities  of 
lint,  the  seed  were  delinted  by  acid  before  they  were  cut.  The  aver- 
age oil  content  of  the  seed  is  30.66  per  cent.,  and  the  variation  is 
from  28.34  to  32.50  per  cent.,  or  4.16  per  cent,  oil  in  the  kernels. 
Eight  of  the  samples,  out  of  the  26,  contain  more  than  31  per  cent, 
oil.  The  average  percentage  of  oil  in  the  seed  is  18.1  per  cent.  The 
highest  is  20.64  and  the  lowest  is  16.58  per  cent.  The  highest  oil  is 
associated  with  the  highest  percentage  of  kernels. 

TABLE  44.— COMPOSITION  OP  SEED  KBRNALS  ItlS  DELINTED  BY  ACID. 


. 

Percent 

Lab. 

Description 

Protein 

Ether 

Water 

Per  Cent 

oa  in 

No. 

Extract 

Kernels 

Seed 

10157  Exp.  729 

B165 

41.80 

30.35 

5.37 

57.1 

17.33 

10158  Exp.  729 

B164 

39.19 

32.50 

4.72 

63.5 

20.64 

10159  Exp.  729 

B     1 

42.27 

29.75 

5.78 

60.1 

17.88 

10160  Exp.  729 

B     3 

40.56 

28.34 

6.04 

58.5 

16.58 

10161  Exp.  729 

B123 

42.88 
38.93 
41.06 

30.25 
31.31 
31.08 

5.76 
5.38 
5.23 

58.7 
60.6 
59.4 

17.76 

10162  Exp.  729 

B  78 

18.97 

10163  Exp.  729 

B217 

18.46 

10164  Exp.  729 

i^:::::::::::::::::::: 

42.28 

30.94 

4.75 

58.5 

18.10 

10165  Exp.  729 

41.51 

30.63 

4.94 

58.4 

17.89 

10166  Exp.  729 

B205 

40.57 

31.40 

4.90 

60.5 

19.10 

10167EXD.  729 

B118 

41.30 
41.62 
41.74 

31.21 
30.77 
30.47 

4.70 
5.13 
4.66 

58.8 
59.4 
57.9 

18.35 

10168  Exp.  729 

B  79 

18:28 

10169  Exp.  729 

B215 

17.65 

10170  Exp.  729 

8175 

40.18 

31.20 

5.08 

58.5 

18.25 

10171  Exp.  729 

B  77 

40.00 
42.55 

30.50 
29.72 

5.57 
5.58 

60.6 
60.7 

18.48 

10172  Exp.  729 

B135 

18.04 

10173  Exp.  729 

B2U 

41.75 

30.23 

5.10 

58.7 

17.75 

10174  Exp.  729 

B126 

41.19 

30.47 

5.13 

59.1 

18.01 

10175  Exp.  729 

B149 

42.04 

32.18 

5.43 

57.0 

18.34 

10176  Exp.  729 

B124 

40.51 

30.57 

5.83 

59.0 

18.04 

10177  Exp.  729 

B201 

42.56 

30.20 

5.48 

55.6 

16.79 

10178  Exp.  729 

B214 

41.31 

30.52 

5.46 

58.4 

17.82 

10179  Exp.  729 

B129 

42.48 

30.97 

5.64 

61.1 

18.92 

10180  Exp.  729 

B171 

43.07 

30.37 

6.16 

59.8 

18.16 

10181  Exp.  729 

B130 

40.69 

31.44 

5-90 

58.4 

18.36 

10182  Exp.  729 

B183 

ige 

40.97 

29.81 

5.82 

56.6 

16.87 

Aven 

41.34 

30.66 

5.36 

59.0 

18.11 

The  following  selections  contain  over  18.6  per  cent,  oil:  B  164, 
B  78,  B  205,  B  129.  The  following  selections  contain  less  than  17.6 
per  cent,  oil  (0.5  per  cent,  less  than  the  average)  :  B  165,  B  3,  B 
201,  B  183.  Some  of  these  selections  will  be  planted  hv  the  Division 
of  Affrouomv  to  see  what  character  of  seed  they  will  produce, .,.,,,,, 
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RELATION  OF  COMPOSITION  OF  SEED  TO  COMPOSITION  OF  MEAL. 

While  the  composition  of  the  seed  affectn  the  yield  of  meal  and 
cake,  as  manufactured,  rather  than  the  composition  on  a  protein  basis, 
there  is  yet  a  relation  between  the  composition  of  the  seed  and  the  com- 
position of  the  meal  made  from  it. 

This  is  reflected  in  the  standards  adopted  for  cottonseed  meal  al- 
ready given,  which  vary  somewhat  from  State  to  State,  being  highest 
of  all  in  Texas. 

There  is  also  a  relation  between  the  protein  and  crude  fiber  con- 
tent of  the  meal,  and  the  quality  of  the  seed  from  which  it  is  made. 
Thus  if  two  meals  of  the  same  protein  content  are  made,  one  from 
seed  of  high  protein  content,  and  one  from  seed  of  low  protein  content, 
the  crude  fiber  content  will  be  higher  in  the  meal  made  from  seed  of 
a  high  protein  content,  and  lower  in  the  meal  made  from  seed  with 
a  lower  protein  content.  By  taking  the  protein  and  crude  fiber  into 
consideration  together,  one  may  get  an  idea  as  to  the  quality  of  the 
original  seed  as  regard  protein.  The  varying  amount  of  lint  present 
affects  the  accuracy  of  the  estimate.  Of  course,  it  is  not  possible  to 
form  an  opinion  as  to  the  amount  of  oil  present  in  the  original  seed. 

Table  No.  45  shows  the  average  composition  of  the  kernel  residue 
from  a  number  of  seed,  based  on  14  per  cent,  fat  and  water  content, 
and  also  the  average  composition  of  cottonseed  hulls  on  the  same  basis. 

TABLE  45.— AVERAGE  COMPOSITION  OF  COTTONSEED  KERNELS  ON  15%  WATBR 

AND  FAT  BASIS. 


f 

1 

, 

1. 

c3 

M 

a  » 

1 

1 

c 

s 

^ 

1 

1 

Z 

1 

1 

Texas  Seed,  1913 

66 
59 
14 

54.32 
54.70 
54.36 

7.00 
7.00 
7.00 

3.01 
3.10 
2.55 

21.43 
21.00 
22.08 

8.00 
8.00 
8.00 

6.24 

Texas  Seed.  1914 

6  20 

Texas  and  Oklahoma  Seed  Committee 

6.01 

Eastern  Seed,  Committee. 

32 

49.80 

7.00 
6.00 

2.79 
42.35 

25.24 
36.91 

8.00 
9.00 

7  20 

Cottonseed  Hulls,  from  as 

named, 

average 

3.30 

2.44 

If  one  pound  of  cottonseed  hulls  replaces  one  pound  kernel  residue 
in  the  residue  of  the  composition  given  in  Table  No.  37,  we  would 
have  from  Texas  seed,  fat  and  water  remaining  constant,  on  an  aver- 
age, 0.033  pounds  protein,  taking  the  place  of  0.543  pounds  of  pro- 
tein, or  a  decrease  of  0.51  pounds  protein.  We  would  also  have  0.424 
pounds  crude  fiber  taking  the  place  of  0.03  pounds  crude  fiber,  or  an 
increase  of  0.39  pounds  crude  fiber.  Thus  for  a  decrease  of  one 
pound  protein  we  would  have  an  average  increase  of  0.76  pounds  crude 
fiber. 

Proceeding  in  the  same  way  with  the  kernel  residue  from  Eastern 
seed,  we  find  that    39    =  .84  pounds  crude  fiber  takes  the  place  of 

one  pound  protein.  r^^^^T^ 

^  ^  Digitized  by  LjOOgle 
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Thus,  the  protein  content  of  the  original  kernel  residue  could  be 
approximately  calculated  from  the  following  formula: 

F — 3 

^Vhe^e  N"  •=  protein  in  seed  residue. 

P  =  protein  in  meal. 

P  r=  crude  fiber  in  meal. 

L  =  0.84  for  Eastern  seed  and  .76  for  Texas  or  Oklahoma 
seed. 

If  the  fat  and  water  content  of  the  meal  is  far  from  15  per  cent., 
it  should  be  calculated  to  this  basis  for  accurate  results.  However, 
on  account  of  the  variation  of  relative  proportions  of  lint  and  kernel 
in  meal,  this  is  not  necessary.  For  rapid  and  approximate  calcula- 
tions, we  may  use  the  following  formula: 

X  =  P+(F— 3)  1.2 

For  a  still  more  rapid  and  approximate  check,  the  protein  and  crude 
fiber  may  be  simply  added.  This  is  a  useful  rough  check  on  analyti- 
cal work,  since  the  sum  of  the  protein  and  crude  fiber  is  fairly  con- 
stant in  a  given  locality. 

The  fact  must  be  recognized  that  seed  vary  in  composition.  The 
preceding  formula  gives  a  method  by  which  the  protein  content  of 
the  original  kernel  residue  may  be  estimated  from  the  analysis  of  the 
meal. 

The  same  method  may  also  be  used  in  estimating  the  protein  con- 
tent of  the  meal  that  would  have  a  desired  crude  fiber  content. 

Thus  suppose  a  meal  from  Eastern  seed  contains  36  per  cent,  pro- 
tein and  11  per  cent,  crude  fiber.  What  per  cent,  of  protein  would 
it  contain  with  9  per  cent,  crude  fiber? 

N  =  P+(ll— 9)  1.2 

=  36+2.4  1=  38.4  per  cent,  protein. 

A  meal  contains  42  per  cent,  protein  and  6  per  cent,  crude  fiber. 
What  percentage  of  crude  fiber  will  it  contain  with  36  per  cent, 
protein  ? 

(42—36)   .8  =  4.8 

6-f4.8  =  10.8   per  cent  crude  fiber. 

If  the  probable  maximum  crude  fiber,  and  not  the  average,  is  to  be 
considered,  as  is  necessary  in  making  a  guarantee  under  feed  control 
laws,  the  safest  plan  is  to  estimate  that  1  per  cent,  crude  fiber  re- 
places 1  per  cent,  protein.  Thus  the  guarantee  on  the  meal  contain- 
ing 42  per  cent,  protein  above  cited  would  be  12  per  cent,  crude  fiber. 

ESTIMATION  OP  LINT  ON  COTTON  SEED. 

The  writer  has  seen  no  published  method  for  the  estimation  of  lint 
on  cotton  seed,  though  he  is  aware  of  the  fact  that  methods,  involving 
the  use  of  sulphuric  acid,  are  in  use  by  some  commercial  chemists. 

Preliminary  Work. — The  preliminary  work  included  a  study  of  the 
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strength  of  acid,  the  time  and  manner  of  dndng,  and  the  effect  of  the 
acid  on  the  hulls  themselves,  without  lint. 

The  general  method  used  in  the  preliminary  tests  is  described  as 
follows : 

Weigh  about  5  grams  seed  into  a  dry  beaker,  add  about  10  c.c.  con- 
centrated sulphuric  acid,  and  stir  continuously  with  a  glass  rod  until 
all  lint  except  that  on  the  tip  of  the  seed  has  dissolved.  This  will 
take  about  one  minute.  Pour  acid  and  seed  on  a  perforated  porcelain 
plate  in  a  funnel;  drain  and  wash  thoroughly,  adding  a  quantity  of 
water  at  once  so  as  to  avoid  heating  the  acid.  Wash  the  seed  thor- 
oughly, spread  on  filter  paper,  dry  in  steam  oven  for  thirty  minutes 
and  weigh. 

Effect  of  Strength  of  Acid, — This  was  tested  by  adding  10  c.c  water 
to  100  c.c.  acid,  allowing  to  cool,  and  then  using  it  to  delint  6  grams 
cottonseed.  The  delinted  seed  were  dried  in  a  steam  oven  for  twenty 
minutes,  exposed  to  the  air  over  night,  and  weighed. 

A  similar  test  was  made  with  20  c.c.  water  to  100  c.c.  acid. 


TABLE  46.— EFFECT  OF  STRENGTH  OF  ACID  IN  AMOUNT  OF  UNT. 


Laboratory  Number 

Cone.  Acid 

10  c.c  Water  to 
100  C.C  Water 

20  c.c  WaterTto 
100  c.c.  Water 

Time 

Percent 

Time 

Per  Cent 

Time    iPcr.Cent 
minutes 

9319 

1.16 

1.0 

1.33 

1.66 

1.0 

2.0 

13.5 
12.9 
7.8 
12.6 
15.3 
15.5 

25 
29 
13 
26 
30 
30 

19.1 
15.9 
9.9 
15.2 
17.9 
18.1 

3 

1' 

17.6 

9320 

16.6 

9321 

11. 1 

9322 

16.3 

9323 

17.9 

9325 

19.6 

The  results,  compared  with  concentrated  acid,  are  shown  in  Table 
No.  46.  The  concentratecl  acid  delints  the  seed  much  more  quickly 
and  gives  lower  results.     Hence  its  use  is  preferable. 

Method  of  Drying, — We  here  studied  the  differences  found  by  dry- 
ing thirty  minutes,  drying  four  hours,  and  allowing  to  remain  exposed 
to  the  air  over  ni^^bt.     Tbe  results  are  in  Table  No.  47. 


TABLE  47.— EFFECT  OF  METHOD  OF  DRYING  SEED  ON  AMOUNT  OF  LINT. 


Laboratory  Number 

Gain  in 

standing  over 

Night 

Loss  in 

Drying 

Four  Hours 

9317 

0.85 
0.94 
0.92 
1.05 
0.97 
1.00 

6.37 

9320 

5.76 

9321 

5.62 

9322 

5.43 

9323 

5.23 

9325 

5.23 



This  is  a  gain  of  0.85  to  1.00  per  cent,  in  exposure  over  night.  *  This 
con-'ists  of  water  taken  up  by  the  seed  and  is  near  the  original  water 
content. 

It  would,  of  course,  be  posJ^ible  to  base  the  n^^Jltft^i  b^Syi)^*^^"^^^ 
seed.  ^ 
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Solution  of  Hull'Bran. — It  is  obvious  that  the  solvent  action  of 
the  sulphuric  acid  upon  the  hull-bran  is  an  error  in  this  method. 

Tu  order  to  ascertain  the  possible  magnitude  of  this  error,  several 
experiments  were  made.  In  one  series  of  experiments  the  seed  already 
delinted  by  acid  were  subjected  to  a  further  treatment  with  acid,  for 
two  minutes  in  one  case,  and  for  four  minutes  in  another.  The  seed 
were  then  dried  thirty  minutes  and  then  exposed  to  the  air  over  night. 
In  another  experiment,  seed  carrying  little  lint  were  selected,  and  the 
lint  present  was  removed,  with  the  exception  of  a  small  amount  at 
the  tip.  The  seed  were  then  treated  for  one  minute  with  concen- 
trated sulphuric  acid,  dried  thirty  minutes,  and  exposed  to  the  air 
over  night.     The  results  are  given  in  Table  No.  48. 

TABLE  48.— HULL  DISSOLVED  BY  AUD. 


Laboratory  Number 

Delinted  by  Acid 

Delinted 

4Min. 

2Min. 

©319 

3.86 
3.05 
3.34 
3.58 
3.36 
3.34 

2.68 
2.10 
3.00 
2.29 
2.36 
3.60 

9320 

9321 

9322 

9323     

9325 

9383     

2  2 

9787 

• 

2  3 

9717 



2  4 

9454 

2  4 

9458     

2  5 

9321 

2  4 

The  results  show  that  about  2.5  per  cent,  hull  are  dissolved  by  the 
acid  in  one  minute.  A  larger  quantity  is  dissolved  during  a  longer 
period.     We  suggest  a  correction  of  2.5  per  cent. 


METHOD   PROPOSED. 

The  method  finally  proposed  by  us  is  described  as  follows: 
Weigh  nearly  10  grams  whole  cotton  seed,  record  exact  weight, 
place  in  a  dry  beaker,  add  about  15  c.c.  of  concentrated  sulphuric 
acid,  and  stir  continuously  and  thoroughly  with  a  glass  rod  until  all 
of  the  lint,  with  the  exception  of  a  very  little  on  the  tip  of  the  grain, 
has  dissolved.  This  will  take  about  one  minute.  Note  the  time 
taken.  Pour  the  acid  with  seed  on  a  perforated  plate  or  porcelain 
crucible  top  in  a  funnel  so  that  the  acid  will  run  off  quickly.  Wash 
quickly  with  a  quantity  of  tap  water;  next,  spread  on  ordinary  paper 
and  dry  for  thirty  minutes  in  the  steam  oven;  then  allow  to  remain 
exposed  to  the  air  over  night  but  protected  from  mice.  Weigh  and 
calculate  per  cent,  and  report  percentage  of  "Dissolved  lint,"  giving 
also  time  of  contact. 

Care  must  be  taken  to  select  average  seed,  which  are  not  broken 
and  which  carry  no  trash;  and  to  allow  contact  between  acid  and 
seed  as  long  as  needed. 
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QUANTITY   OP   LINT   FOUND. 

Percentages  of  dissolved  lint  on  different  varieties. of  seed  ginned 
with  a  small  gin  are  given  in  Tables  Nos.  38,  39,  and  40.  The  per- 
centages vary  more  when  averaged  by  variety  (Table  No.  41)  than  by 
locality  (Table  No.  39).  By  locality,  the  averages  varied  from  11.5 
to  13.7  per  cent.;  by  variety  from  7.1  to  14.9  per  cent.  These  aver- 
ages are  not  corrected  by  allowing  for  the  amoimt  of  hull  dissolved, 
which  is  about  2.5  per  cent.  If  this  correction  should  be  made,  the 
seed  would  carry  9  to  11.5  per  cent,  lint,  averaged  by  locality,  or 
180  to  230  pounds  per  ton. 

TABLE  49.— PERCENTAGE  OF  DISSOLVED  LINT  ON  SEED,  V,  S.  D.  A. 


Laboratory  Number 

U.  S.  D.  A.  No. 

Per  Cent 
Unt 

9413 

27401 H 

27403 

27405 

27407 

27409 

27411 

27413 

27415 

27417 

27419 

27421 

27423 

27425 

7.2 

9414 

6.0 

9415 

8.6 

9416 

6.5 

9417 

10.2 

9418 

8.5 

9419 

7.8 

9420 

6.3 

9421 

7.0 

9422 

10.5 

9423   

8.3 
6.2 
7.1 

9424 

9425 

Table  No.  49  shows  the  percentage  of  lint  on  some  of  the  seed  col- 
lected by  Mr.  Bidwell  of  the  TJ.  S.  Department  of  Agriculture,  analyses 
of  which  are  given  in  Table  No.  23.  These  seed  had  been  reginned 
and  were  ready  to  have  the  hulls  removed.  They  carry,  after  a  de- 
duction of  2.5  per  cent,  for  dissolved  hull,  from  3.7  to  7.7  per  cent, 
lint,  with  an  average  of  5.4  per  cent.,  or  from  74  to  154  pounds,  with 
an  average  of  112  pounds  per  ton.  At  the  time  these  seed  were  col- 
lected, the  oil  mills  were  not  ginning  as  closely  as  they  have  been 
doing  in  1915-16,  and  the  reginned  seed  would  now  carry  much  smaller 
percentages  of  lint. 

DTRT   with    cotton   SEED. 

During  the  process  of  ginning,  the  dirt  and  trash  are  removed  sep- 
arately, but  in  a  number  of  cases  they  are  mixed  with  the  ginned  seed 
by  the  ginner.  This  practice  has  been  prohibited  by  the  Warehouse 
Law  of  Texas,  passed  in  1915.  The  practice  is,  however,  still  followed 
in  other  States.  The  dirt  and  trash  must,  of  course,  be  removed  be- 
fore the  cotton  seed  can  be  passed  through  the  oil  mill  machiner}'. 
Tile  addition  of  trash  or  dirt  which  has  been  removed  during  the 
process  of  ginning  merely  involves  extra  work  on  the  part  of  the  oil 
mill.  It  increases  the  operating  cost  and  decreases  the  output  per  ton 
of  seed.  This  is  usually  distributed  over  the  entire  amount  of  seed 
purchased  and  decreases  the  price  paid  for  the  seed;  so  that  there  is 
no  gain-  to  the  farmer  due  to  this  addition  of  dirt  and  trash,  but 
there  is  really  a  loss,  due  to  the  additional  cost  of  its  removal..,, The 
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practice  of  adding  dirt  and  trash  should  be  prohibited  by  the  laws  of 
all  States,  as  has  been  done  in  Texas. 
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SUMMARY   AND   CONCLUSIONS. 

1.  Cottonseed  meal  on  the  Texas  market  has,  on  an  average,  de- 
creased in  feeding  value  until  it  has  reached  the  minimum  permitted 
by  the  Feed  Control  Service. 

2.  Cottonseed  meal  has  also  decreased  in  feeding  value  in  other 
States. 

3.  The  decrease  is  due  to  changes  in  the  method  of  milling  and 
to  regulation  of  the  hull  content  for  the  purpose  of  making  meal  of 
the  desired  protein,  or  protein  and  fat  content. 

4.  A  description  of  the  process  of  oil  milling  is  given. 

5.  Chemical  control  of  oil  milling  has  increased  the  efficiency  of 
oil  extraction. 

6.  It  is  possible  to  secure  a  low  oil  content  of  the  cake  when 
the  crude  fiber  is  7  to  9  per  cent.,  though,  under  ordinary  conditions, 
9  to  11  per  cent,  appears  to  lead  to  a  better  extraction. 

7.  Tables  are  given  showing  the  relation  of  crude  fiber  content 
to  the  production  coefficients  of  cottonseed  meal. 

8.  Standards  for  cottonseed  meal  are  7  per  cent,  ammonia  (equiv- 
alent to  36  per  cent,  protein)  in  South  Carolina,  7.5  per  cent,  am- 
monia (equivalent  to  38.62  per  cent,  protein)  in  North  Carolina, 
Georgia,  and  Alabama,  38  per  cent,  protein  and  not  over  11  per  cent, 
crude  fiber  in  Oklahoma,  and  51  per  cent,  protein  and  fat  and  not  over 
11  per  cent,  crude  fiber  in  Texas. 

9.  Definitions  of  cottonseed  meal  are  given. 

10.  Cottonseed  meal  may  be  regulated  by  its  protein  content,  or 
protein  and  crude  fiber  content. 

11.  Methods  for  estimating  hulls  in  cottonseed  meal  are  discussed. 

12.  Methods  for  calculating  yield  of  oil  and  meal  from  the  com- 
position of  the  seed  are  discussed. 

13.  Composition  of  cotton  seed  is  affected  by  maturity  of  seed, 
locality,  variety,  and  weather  conditions. 

14.  The  same  variety  grown  in  different  localities  has  a  different 
composition. 

15.  Different  varieties  grown  in  the  same  locality  have  a  different 
composition. 

16.  Oil  millers  can  afford  to  pay  more  for  seed  yielding  larger 
quantities  of  oil. 

17.  The  composition  of  the  seed  is  related  to  the  composition  of 
the  meal  made  from  it.  A  method  of  calculating  the  original  protein 
content  of  the  seed  residue  is  given. 

18.  A  method  for  estimating  lint  on  cotton  seed  is  given-<-^  I 

Digitized  by  VjOOQIC 


Digitized  by 


Google 


TEXAS  AGRICULTURAL  EXPERIMENT  STATION 

BULLETIN  NO.  190  JUNE,  1916 


DIVISION  OF  CHEMISTRY 


The  Effect  of  Additions  on  the  Availabil- 
ity of  Soil  Potashy  and  the  Prepa- 
ration of  Sugar  Humus 


^.^^f?^*^.. 


POSTOFFICE : 
COLLEGK  STATION,  BRAZOS  COUNTY,  TKXAS. 


AUSTIN,  TEXAS: 
VOK   BOICKUANN-JONES   CO.,  PBINTBB8,  y-^  | 

1916.  Digitized  by  LjOOQIC 


Digitized  by  ^OOQ I 


Digitized  by 


Google 


A250-716-15M 


TEXAS  AGRICULTURAL  EXPERIMENT  STATION 


BULLETIN  NO.  190  JUNE,  1916 


DIVISION  OF  CHEMISTRY 


The  Effect  of  Additions  on  the  Availabil- 
ity of  Soil  Potashy  and  the  Prepa- 
ration of  Sugar  Humus 


BY 


G.  S.  FRAPS,  Ph.  D., 

Chemist  in  Charge;   State  Chemist 


POSTOFFICE: 
COLLEGE  STATION,  BRAZOS  COUNTY,  TEXAS. 


AUSTIN,  TEXAS: 

YON    BOECKMANN-JONBS    CO.,    PRINTKR8, 
1916. 


Digitized  by  LjOOQIC 


AGRICULTURAL  AND  MECHANICAL  COLLEGE  OF  TEXAS 

W.  B.  BI7ZELL,  A.  M.  D.  C.  L.,  Preddent 

TEXAS  AGRICULTURAL  EXPERIMENT  STATION 

BOARD  OF  DIRECTORS 

John  L  Guton,  PTesidfnt,  Ballineer..... » Term  expires  rtl9 

L.  J.  If  ART,  Viee-Praideni,  Son  Antonio, Term  expires  1919 

E.  H.  AsTiN,  Bryan, .►,.*HH,>,..* /. Term  expires  1919 

J,  S,  Williams.  Paris  ........*».»..► Term  expires  1917 

T.  E.  Battle.  Morlin,-*  --^tMH— : Term  expires  1917 

W.  C.  BnEiMAW.  BarllelU,.^,* Term  expires  1917 

J.  F.  Kuiii?;SA,  FavettevUJe,.. Term  expires  1921 

W,  A.  MiLLEP,  Jr.,  AmEnllo,,. Term  expires  1921 

A.  B.  Damuson.  CuiTo  ,. Term  expires  1921 

MAIN  STATION  COMMITTEE 

L.  J.  Hart.  Chairman  J.  S.  Williams  W.  A.  Miller.  Jr. 

GOVERNING  BOARD,  STATE  SUBSTATIONS 

P.  L.  Downs.  President,  Temple..... Term  expires  1919 

Charles  RoG^N,  Vice-Preside  it,  Austm Term  expires  1917 

W.  P.  Hobby,  Beaumont Term  expires  1917 

J.  E.  BooG-SccTT,  Coleman Term  expires  1921 

STATION  STAFF* 

ADMINISTRATION  DIVISION  OF  POULTRY  HUSBANDART 

B.  YouNGBLOoD.  M.  S..  Director  R.  N.  Harvey.  B.  S..  Poultryman  in  Charge 

A.  B.  Conner.  B.  S.,  Vice  Director  DIVISION  OP  FORESTRY 

S^$*w;J/ W^jfri''^  ^'''*  ^'  o"-  P««^««.  M.  F.:  For«fer  in  Charge: 

A.  S.  Ware,  t^ecretary  ^tate  Forester 

DIVISION  OF  VETERINARY  SCIENCE  DIVISION  OF  PLANT  BREPniNR 

M    Francis.  D.  V.  S..    Veterinarian  in  '''''Tp^ uLlin^.Ph^D^''^^^^  Breeder  in 

Cfiarge  Charge 

D,V.sioN"oF''cHEMTsTBY   ''""'"""'"'  DIVISION  OF  FEED  CONTROL  SEEVICB 

W.  T.  P.  Si-ROTT,  B.  S..  Aaiilanl  Chemist  ^  •  g-  PEA»cl;'^/„„f&^'" 

H  Lebeson,  M.  S..  Aai,tanl  Chemist  W   M   WicKrat "/S^dor 

DIVISION  OF  HORTICULTURE  T.  B.  Reese,  Inspector 

H.  Nesh,  M.  S,  Jforlicullunsl  tn  Charge  silRSTATinN  Nrt   i.     n...iii.   n^  #<._-.. 

W.  S.  HoTCHKiss.  Horticulturist  ^""""l^E^'Bi^POi^t  B.  S^'sJX^d^     "" 
DIVISION  OF  ANIMAL  HUSBANDRY  •  *  ^upeniuenaeni 

J.  C.  Burns.  B.  S.,  Animal  Husbandman,  SUBSTATION  NO.  2:     Troap.  Smith  Connty 

Feeding  Investigations  W.  S.  Hotchkiss,  Superintendent 

J.  M.  Jones,  A.  Nl.,  Animal  Husbandman,  QfTnQTATrrfcM    xin     •.      «    ^  .  »        _. 

Breeding  Investigations  Co"?y  Angleton.     Brasoris 

DIVISION  OF  ENTOMOLOGY  N.  E.  Winters.  B.  S..  Superintendent 

F.  B.  Paddock,  B.  S.  E.,  Entomologist  in 

Charge;  State  Entomologist  SUBSTATION  NO.  4:     Beaumont.  JefTersoa 
O.   K.   Courtney,   B.  S.,   Assistant  Ento-  County 

mologist  H.  H.  Laude.  B.  S.,  Superintendent 

«    ^        County  Apiary  Inspectora  SUBSTATION  NO.  5:  Temple.  Bell  County 

R.  C.  Abernathv.  Ladonia;  \\ilUam  Alch-  D.  T.  Killough,  B.  S..  Acting  Superirden- 
Icy,  Mathis;  J.  W.  E.  Basham,  Barstow;  dent 
Virtor  Boeer,  Jourdanlon:  T.  W.  Burle- 
son. Waxahachie;  W.  C.  Collier.  Goliad;  SUBSTATION  NO.  6,  Denton.  Denton  Coaaty 
E.  W.  Colhran,  Hoxton;  G.  F.  Davidson,                V.  L.  Cory,  B.  S.,  Superintendent 
Plcasanton;    John      Doncgan,      Seguin;  aiTitQTATirkxi  ikir\    to  *>i  .  « 
Geo.  J.  Elam,  Marlin;  A.  H.  Graham,  Mi-  SUBSTATION  NO.  7:  Spur.  Dickens  Coanty 
lano:  H.  Grossenbacher.  San  Antonio;  J.                "•  '^-  L)»ckson,  B.  S.,  Superintendent 

^.c^''^:^^t^tk^.iJ^H'€r^^    ^''■""cV„'„?r'' ''°- *' •'"'"'•"'•  '•"'""•"' 

ff.^^t^p'll'et;  lj'va^dc!'*Nl"J:  rX^i'i?:  R-  ''■  •^«-=--  «•  S-  Superintendent 

toria;    Jas.    W.   Tray  lor.    Enloe;    R.  E.       SUBSTATION  NO.  9,  Pecos.  Reeves  Coanty 
Watson,   Heidenheimcr;    W.   H.  While,  J.  W.  Jackson.  B.  S.,  Superintendent 

DIVISIoToP  AGRONOMY  ^""^Y.b'.?.U.np-   cXT"  sSLu'.i  "'SSS 

A.  B.  Conner.  B.  S..  i4(;ronomi»/ in  CAofff*  cSnSty  SUUon.     Bn«M 

t^s^'^^^Jt^^^^STsXroncmist  l^: /"o^^.^^'sTSi^trAssistani 

'"^"V^H^S^lS'g^T'   •'*'^"°'-°«*    *•*"  SUBSTATION  NO.  U:  N.c.,d..l.«.  N.cn- 

J.  J.  Taudeniiaus,  Ph.  D.,  Plant  Patholo-  r^^^^^^^  S^^^%        -  »    ^    . 

gist  and  Physiologist  in  Charge  G-  T.  McNess.  Superintendent 

••DIVISION  OF  FARM  MANAGEMENT  **SUBSTATION  NO.  12:    ChUlIcoChe,  Harde- 

Rex  E.  Willard,  M.  S..  Farm  Manage-  man  County 

ment  Expert  in  Charge  R.  W.  Edwards.  B.  S.,  S'iperirdendent 

CLERICAL  ASSISTANTS 

J.  M.  Schabdel,  Stenographer  E.  E.  Kilborn.  Stenographer 

Daisy  Lee.  Registration  Clerk  M.  P.  Hollbman.  Jr.,  Stern^frapher 

W.  F.  Christian,  Stenographer  C.  L.  Durst.  Matting  Clerk 

Elizabeth  Walker.  Stenographer  Willie  Johnson.  Tap  Clerk ^,,  I ^ 
J.  L.  Cottingham,  Stenographer  Digitized  by  VjOvJV  IL 

♦As  of  June  1.  1916. 
**In  cooperation  with  United  States  Department  of  Agriculture. 


'  CONTENTS. 

PAGK 

Introduction   5 

Statistics    T) 

A^arieties  of  Rice 5 

Milling  of  Rice 6 

Quantity  of  Output P 

Composition  at  Different  Stages  of  Milling 10 

Food  Value  of  Rice 16 

Vitamines   18 

Polished  Rice  vs.  Brown  Rice 19 

Rice  By-products 19 

Chicken  Feed    20 

Stone  Bran  20 

Chits    .t 23 

Huller  Bran    24 

Cone  Bran   25 

Hulls   26 

Rice  Bran    27 

Composition  of  Rice  Bran 28 

Hulls  in  Rice  Bran 29 

Rice  Polish   30 

Feeding  Value  of  Bran  and  Polish 31 

Extraction  of  Fat  from  Rice  Bran 36 

Mineral  Constituents  of  By-products 36 

Sugars  and  Pentosans 37 

Dust    37 

Miscellaneous    ^ 37 

Rice  Hull  Ashes 38 

Acknowledgment    40 

Summary  and  Conclusions 40 


Digitized  by  LjOOQIC 


Digitized  by 


Google 


THE  COMPOSITION  OF  RICE  AND  ITS  BY-PRODUCTS. 


BY  G.  8.  FBAI%  PH.  D.^  CHEMIST  IN  CHARGE  3  STATE  CHEMIST. 


This  bulletin  deals  with  the  composition  of  rice,  and  particularly 
M'ith  rice  by-products.  It  contains  analyses  of  the  various  intermedi- 
ate products  secured  in  milling,  together  with  a  discussion  of  the  com- 
position, food,  and  feeding  value  of  rice  and  rice  by-products. 


STATISTICS. 

The  rice  industry  in  Texas  in  1895  occupied  about  200D  acres;  in 
1905  it  had  grown  to  about  125,000  acres.  In  1915  the  Texas  indus- 
try occupied  260,000  acres.  The  acreage  was  802,600  for  the  United 
States  in  1915.  Texas  produced  in  1915  over  one-fourth  of  the  rice 
grown  in  the  United  States.  In  1913,  1914,  and  1915,  Texas  pro- 
duced over  one-third  of  the  United  States'  rice  crop.  Eice  statistics 
are  shown  in  Table  1,  as  given  in  the  Monthly  Crop  Eeporter  of  the 

TABLE  1.     RICE  STATISTICS  FROM  MONTHLY  CROP  REPORTER.  DECEMBER,  1915 


1915 


1914 


1913 


Total  acreage  United  States 

Louisiana  acreage 

Texas  acreage 

Yield,  bu.  per  acre,  I^uisiana 

Yield,  bu.  per  acre,  Texas 

Total  production,  bu.,  United  States, 

Total  production,  bu.,  Texas 

Total  production,  bu.,  Louisiana.  . . . 


802,600 
401,000 
260.000 

30.5 
34.2 

28,947,000 

7,930.000 

13,714.000 


693.530 
336,500 
239.700 

33.8 
32.1 

23.649.000 
8,102,000 
10.802.000 


827.100 
405.500 
303,000 

32,0 
29.0 

25.774.000 

9,696,000 

11.760,000 


United  States  Department  of  Agriculture  for  December,  1915.  It  is 
to  be  noted  that,  while  the  yield  per  acre  in  Texas  has  decreased,  the 
3'ield  in  Louisiana  has  increased  during  these  three  years.  The  year 
1914  was  a  bad  rice  year. 


VARIETIES   OF   RICE. 

The  three  principal  varieties  of  rice  grown  in  Texas  are :  Honduras, 
Japan,  and  Blue  Kose.  The  Honduras  variety  of  rice  has  a  long  slender 
grain  and  is  more  easily  broken  in  millinor  than  the  other  varieties. 
It  also  sells  for  a  somewhat  higher  price,  as  its  appearance  is  preferred. 
The  yields  are  not  as  large  as  those  of  the  Japan  or  the  Blue  Rose 
variety. 

The  Japan  variety  has  a  short  rounded  grain  and  does  not  break  up 
so  easily  in  milling  as  the  Honduras  variety.  It  also  produces  heavier 
yields  per  acre. 

The  Blue  Eose  variety  is  intermediate  between  ol^ifed^^tsAyi^^l^^i 
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the  Japan  variety.  It  has  a  somewhat  longer  grain  than  the  Japan, 
although  not  as  long  as  the  Honduras.  It  does  not  break  up  as  easily 
in  milling  as  the  Honduras.  The  Blue  Rose  variety  has  only  been 
grown  extensively  within  the  last  few  years,  but  in  1915  in  some  lo- 
calities of  Texas,  it  occupied  80  per  cent,  of  the  acreage.  Some  lota 
of  the  Blue  Eose  variety  are  much  harder  and  more  flinty  than  the 
Japan  or  Honduras  variety.  Bed  rice  is  a  wild  variety  of  rice.  Its 
presence  is  not  desired  on  account  of  the  red  color  of  the  outside  of 
tlie  grain,  which  cannot  be  entirely  removed  in  milling. 

the  milling  of  rice. 

Rice  is  covered  with  a  hard,  somewhat  flinty  husk.  The  grains  in- 
side of  the  husk  are  generally  brown,  and  the  rice  with  the  husk  re- 
moved is  usually  termed  brown  rice.  Some  grains  have  a  greenish 
color;  such  grains  are  not  fully  ripe.  A  greater  or  less  quantity  of 
the  greenish  grains  is  present  in  nearly  every  lot.  Red  rice,  when 
present,  is  shown  by  the  red  color  of  the  grain.  As  the  red  bran  is 
not  entirely  removed  in  milling,  the  presence  of  more  than  a  few  grains 
of  red  rice  injures  the  color  of  the  finished  product  and  decreases  its 
commercial  value.  The  rough  rice  is  also  accompanied  by  trash,  weed 
seed,  and  other  impurities. 

The  object  of  rice  milling  is  to  remove  the  impurities,  the  husk, 
and  also  the  colored  outer  epidermis  of  the  rice  grain,  so  as  to  give 
the  rice  the  bright  color  and  the  more  pleasing  appearance  demanded 
by  the  consumer.     Milled  rice  has  also  better  cooking  qualities. 

Rice  is  sold  in  bags  which  contain  approximately  162  pounds  of 
rough  ^rice,  and  is  generally  stored  in  the  bags  until  it  is  ready  to  be 
milled.  Difl^erent  lots  are  stored  separately  and  milled  separately. 
The  following  is  an  outline  of  rice  milling.  Practically  every  mill  is 
different  from  every  other  in  some  respect. 

Purifying  Rice. — Rough  rice,  or  paddy  rice,  as  it  is  known,  is  puri- 
fied by  means  of  a  series  of  flat  vibrating  screens,  to  which  air  suc- 
tion is  applied  by  fans.  The  rice  goes  through  the  coarse  screens,  and 
the  coarser  impurities  tail  over.  The  weed  seed  and  finer  impurities 
fall  through  the  finer  screens  and  the  rough  rice  tails  over.  In  pass- 
ing through  the  air  suction  space,  the  light  rice  and  chaff  is  lifted 
out  of  the  rough  rice  and  is  dropped  in  a  separate  compartment.  The 
air  then  goes  through  a  dust  collector,  which  removes  the  dust  before 
the  air  is  discharged. 

Other  machines  are  also  used  in  cleaning  the  rough  rice,  such  as 
a  rotating  hollow  cylinder  through  which  the  rice  is  carried,  and 
through  which  a  blast  of  air  is  passed.  This  has  the  effect  of  drying 
the  rice  as  well  as  removing  the  dust.  Rice  clippers  are  sometimes 
used  for  the  purpose  of  cutting  off  short  particles  of  straw  adhering  to 
the  rough  rice,  so  that  the  rice  may  be  more  easily  purified  on  the 
screens.  Rotating  cylinders  containing  indentations  or  perforations  of 
various  sizes  are  sometimes  used  for  the  purpose  of  lifting  impurities 
such  as  weed  seed  out  of  the  rice,  or  for  lifting  the  rice  out  of  the 
iinpnritie:=,  a?  tlie  case  may  be.  These  cylinders  are  similar  to  those 
user!  for  the  purification  of  wheat  before  it  is  mara^iaelUiilgdpliMM. flour. 
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Stones. — ^The  purified  paddy  rice  goes  next  to  the  stones.  These 
consist  of  a  pair  of  grooved  stones,  somewhat  like  mill  stones,  the  lower 
one  fixed  and  the  upper  one  revolving.  The  motion  of  the  stones  whirls 
the  rice  on  the  end  and  the  rotation  of  the  stones  grinds  off  the  tips, 
thereby  allowing  the  rice  to  escape  from  the  hulls  or  chaflf.  In  order 
to  avoid  breaking  the  grain,  the  rice  must  be  touched  by  the  stones  as 
lightly  as  possible,  and  the  stone  must  be  adjusted  for  the  different 
kinds  of  rice.  The  use  of  a  rice  grader  to  separate  rice  of  different 
sizes  aids  in  milling  without  breaking.  The  first  stones  only  remove 
the  husk  of  a  portion  of  the  rice.  The  remainder  of  the  paddy  rice  is 
separated  and  removed  by  another  set  of  stones.  The  great  problem 
of  the  rice  miller  is  to  remove  the  husk  and  the  bran  without  breaking 
the  grain. 

Stone  Bran  Reel, — ^The  mixture  of  brown  rice,  paddy  rice,  and  rice 
hulls  from  the  stones,  goes  to  the  stone  bran  reel,  which  is  a  hollow 
rotating  cylinder  covered  with  screen  wire,  usually  13x13  wire,  .028 
gauge  at  the  head  of  the  reel;  while  behind  this  is  a  section  of  chit 
wire  screen,  usually  8x8,  No.  17  wire.  The  finer  wire  takes  out  finely 
broken  rice,  rice  germs,  and  finely  broken  hulls.  This  is  termed  stone 
bran.  The  material  which  goes  through  the  chit  wire  is  termed 
**chit8,^^  and  consists  of  a  mixture  of  broken  rice  and  rice  hulls.  The 
quantity  of  rice  hulls  present  depends  upon  the  length  of  the  rotating 
surface  and  the  speed  with  which  the  mixture  passes  through  the  reel. 
The  material  towards  the  head  of  the  chit  wire  may  be  almost  entirely 
broken  rice  and  towards  the  end  it  may  be  entirely  hulls  or  chaff. 

A  double  screw  conveyor  with  wooden  valves  at  the  base  of  the  stone 
bran  reel  permits  the  products  which  go  through  the  reel  to  be  con- 
veyed as  desired.  The  stone  bran  is  mixed  with  huller  bran ;  the  chits 
rich  in  rice  go  to  the  huller,  while  the  hulls  or  by-products  rich  in 
hulls  go  to  the  hull  house.  Sometimes  the  hulls  are  removed  by  a 
subsequent  air  current. 

The  object  of  the  stone  bran  reel  is  to  remove  the  broken  rice  and 
the  fine  material  of  feeding  value  before  the  mixture  goes  to  the  fans. 
The  fans  would  lift  out  this  light  material  if  it  were  not  previously 
removed,  and  it  would  then  pass  in  with  the  less  valuable  hulls  or 
chaff.  AH  rice  mills  do  not  use  reels  for  separating  the  stone  bran; 
some  use  air  currents. 

From  the  stone  bran  reel,  the  product  goes  to  the  fans.  The  chaff 
or  hulls  go  to  the  conveyor  leading  to  the  hull  house.  In  some  cases, 
the  hulls  go  direct  to  the  furnace  room. 

Paddy  Machine. — The  mixture  of  brown  rice  and  paddy  rice  goes  to 
the  paddy  machines.  These  separate  the  brown  rice  from  the  rough 
or  paddy  rice.  The  brown  rice  goes  to  the  hullers.  The  rough  rice 
from  the  paddy  machine  goes  to  a  separate  pair  of  stones.  These  car 
be  set  somewhat  closer  than  the  first  pair  of  stones  without  danger  of 
breaking  so  much  rice.  The  product  from  this  pair  of  stones  goes  into 
the  stone  bran  reel  with  the  products  from  the  other  stones.  The 
rough  rice  continues  to  be  separated  in  the  paddy  machine  until  it  is 
findly  all  milled  free  of  husk. 

Hulling. — This  term  is  a  misnomer,  as  it  is  the  bran  that  is  re- 
moved in  this  process,  not  the  hulls.     The  hullers  consist  of  tapering. 
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grooved  cylinders  revolving  within  an  iron  ease,  wliich  rub  the  ^^rains 
of  rice  against  one  another  and  against  the  walls  of  the  outer  case. 
The  adjustment  may  be  varied,  according  to  the  size  pf  ihe  rice.  The 
action  of  the  rice  huller  is  to  remove  some  of  the  „uter  eating  of  the 
rice  or  bran,  and  the  germ.  Too  vigorous  action  will  lesult  in  con- 
siderable breakage  of  the  rice.  The  huller  blades  must  be  set  to  suit 
the  variety  of  rice  scoured.  The  products  of  the  scouring,  together 
with  some  broken  rice,  fall  through  slits  J  inch  wide  hy  i  inch  long 
or  4/64  inch  wide  by  i  inch  long,  in  iron  plate  in  the  bottom  of  the 
huller. 

The  mixture  of  broken  rice  and  huller  bran  is  conveyed  to  a  reel, 
having  meshes  14x14,  .028  wire.  The  huller  bran  is  mixed  with  the 
stone  bran  and  the  product  is  known  as  rice  bran.  The  broken  rice 
from  the  huller  bran  reel  goes  to  the  second  huller,  or  to  the  cone,  if 
such  is  used.  A  small  amount  of  rice  bran  adheres  to  the  rice  coming 
from  the  hullers  and  this  may  be  removed  in  another  reel. 

The  rice  then  goes  either  to  the  second  hullers,  or  to  the  pearling 
cones.  In  some  mills  three  hullers  are  used  and  no  cones.  In  other 
mills  two  hullers  and  no  cones  are  used. 

The  mixture  of  broken  rice  and  hulls  separated  from  the  other  ma- 
terial in  the  stone  bran  reel  also  goes  to  the  hullers  for  milling.  In 
some  mills  it  is  distributed  into  all  the  first  hullers,  or  half  of  the 
first  hullers,  and  in  other  cases  it  is  milled  in  a  separate  huller.  Tlie 
latter  practice  is  probably  the  best  milling  method,  as  the  separate 
huller  can  be  adjusted  more  closely  to  suit  the  broken  rice  being  milled. 

Pearling  Cones, — The  pearling  cones  consist  of  the  frustum  of  a 
cone  covered  with  a  composition  stone.  This  is  surrounded  by  a  wire 
screen,  12x14  or  14x14  mesh.  The  rice  is  rubbed  between  the  stone 
and  the  wire  screen  and  some  of  the  finely  divided  product  pa.-j?cJ 
through  the  screen.  The  thorough  rubbing  removes  a  considerat!-:  y  r- 
tion  of  the  outer  covering  of  the  rice  and  gives  it  a  better  appearance. 
The  cone  meal,  which  is  the  name  given  to  the  by-product  of  this  ma- 
chine, is  sometimes  sold  separately,  and  sometimes  it  is  mixed  with 
the  polish  or  sold  separately  as  rice  polish.  The  cone,  however,  takes 
the  place  of  the  second  break  huller,  and  cone  meal  is  properly  a  por- 
tion of  the  rice  bran.     It  is  not  rice  polish. 

Brushes, — The  brush  is  the  last  scouring  machine.  It  consists  of 
an  upright  cylindrical  frame  work  covered  with  hide  or  skin,  and  re- 
volving rapidly  inside  of  a  covering  consisting  of  a  close  mesh  wire 
screen,  12x14  mesh  of  .035  and  .041  wire.  The  rice  is  rubbed  up 
against  the  outer  screen  by  means  of  the  rapidly  revolving  cylindrical 
frame  work,  and  the  thin  outer  covering  of  the  rice  is  rubbed  off.  This 
is  forced  through  the  surrounding  screen  and  is  known  as  rice  polish. 

Qrading, — After  passing  through  these  brushes,  the  rice  goes  to  a 
reel  which  removes  the  brewer's  rice.  The  wire  used  is  usually  for 
one-third  of  the  reel  10  by  10  mesh,  the  second  third  9  by  9  mesh, 
and  the  last  third  8  by  8  mesh,  all  of  .032  wire.  If  the  rice  is  not 
to  be  coated,  it  is  then  passed  into  the  grading  machine,  which  divides 
it  into  the  several  grades  of  rice,  consisting  of  the  entire  grain,  the 
second  head,  and  the  screenings.  The  grader  usually  consists  of  a 
number  of  vibrating  Fcrecns  carrying  perforated  ^ftal  wi^^^^l^^ry- 
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ing  from  11/64  to  11/128  of  an  inch  in  diameter.  The  grades  are 
made  according  to  the  kind  of  rice.  The  fancy  head  and  second  head 
are  usually  combined  in  case  of  Japan  or  Blue  Rose  rice. 

If  the  rice  is  to  be  coated,  it  is  passed  through  a  revolving  cylinder, 
into  which  a  small  amount  of  glucose  and  talc  is  fed.  The  cylinder 
may  be  heated  by  steam  in  cold  weather.  The  object  of  this  coating 
is  to  ^ve  the  rice  a  high  polish.  The  average  quantity  of  coating 
material  used  consists  of  .20  per  cent,  glucose  and  .07  per  cent,  talc, 
according  to  Bulletin  No.  330  of  the  United  States  Department  of 
Agriculture.  The  fact  that  such  coating  is  used  must  be  printed  on 
the  label  attached  to  the  sack  or  package  when  it  enters  into  inter- 
state commerce. 


TABLE    2.     PRODUCTS 

FROM 

RICE    MILUNG.    REPORTED 

BY    VARIOUS 

MILLS 

Hulls. 

Bran. 

Polish. 

Fancy 
rice. 

Second 
rice. 

Screen- 
ings, 
rice. 

Brew- 
ers' 
rice. 

Loss 
and 
dirt. 

Mill  1.  1914 

36 
28 
31 
34 

12 
19 
15 
16 

5 
5 
5 
6 

52 

27 

16 

10 

4 

Mill  2.  1914      

4 

Mill  3    1914 

9 

Mill  4*  1914' 

55 

20 

15 

10 

3 

Average 

32 

32 
27 
30 

16 

12 
19 
14 
11 
12 
15 
14 
14 
14 
13 

5 

3 
6 
4 
4 
3 
5 
4 
5 
5 
6 

53 

93 
100 
90 
98 
96 
98 
96 
80 
98 
98 

24 

6 

6 

5 

16 

12 

7 

15 

5 

'I 

10 
5 

10 

5 
5 
4 
6 
6 
5 
4 
4 
4 
4 

5 

Japan, 1914 

5 

Japan. 1914 

Japan. 1914 

5 

Jaoan. 1915       

Japa*^.  1915 

28 

5 

Japan, 1915 

Japan, 1915 

3 

Japan. 1915 

28 

Japan. 1915 

Japan, 1915      

6 

Average 

•      29 

40 
27 
35 

•       14 

15 
19 
15 
15 
12 
16 
15 
14 
16 
14 

5 

4 
6 
5 
5 
4 
6 
5 
3 
5 
6 

95 

54 
60 
56 
64 
65 
65 
60 
60 
60 
60 

5 

22 
10 
18 
13 
23 
28 

9 

15 
26 
20 
16 
10 
20 

5 

7 
6 
8 
8 
8 
7 
7 
5 
4 
10 

5 

Honduras,  1914 

5 

Honduras.  1914 

Honduras,  1915 

5 

Honduras.  1915 

Honduras.  1915 

Honduras.  1915 

30 

3 

Honduras,  1915 

Honduras,  1915 

36 

9 
25 
20 

30 
15 
12 

5 

Honduras,  1915 

Honduras,  1915 

Average 

34 

15 

15 
14 
12 
13 
15 
10 
11 

5 

5 
5 
5 
3 
4 
4 
4 

60 

88 
95 
93 
95 
97 
94 
86 

19 

6 

0 
4 
0 
0 
0 

18 

12 

4 
4 
8 

10 
8 

17 

7 

5 
3 
4 
4 
3 
5 
7 

5 

Blue  Rose,  1915 

Blue  Rose,  1915 

28 

Blue  Rose,  1915 

Blue  Rose.  1915 

30 

5 

Blue  Rose.  1915 

Blue  Rose.  1915 

Blue  Rose.  1915 

Average 

29 

33 

30 
t           32 

13 

22 

I           20 
20 

4 

6 

6 
6 

93 

59 

96 
62 

5 
19 

23 

9 

15 

5 
10 

4 

8 

5 
5 

5 

Honduras.  Bui.  330,  U.  S. 
D.  A 

Japan.  Bui.  330.  U.  S.  D. 

(Honduras)  Texas  Bui.  7.? 

3.4 

1           32 

1           21 

6 

72 

21 

10 

6 

3.4 

QUANTITY   OP  OUTPUT. 

The  quantity  of  output  depends  upon  the  method  of  milling  and  also 
upon  the  quality  of  rice.  Some  lots  of  rice  break  up  to  a  much  greater 
extent  than  others.  The  quantity  of  the  different  grades  of  cleaned 
rice  is  therefore  very  variable.     Table  No.  2  shows  the  average  quan- 
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tity  of  the  different  by-products  as  reported  to  the  writer  by  a  number 
of  rice  millers  during  the  years  given.  The  table  also  gives  the  yield 
as  given  in  Bulletin  No.  330  of  the  United  States  Department  of  Agri- 
culture. It  is  noted  that  there  is  considerable  difference  in  the  quan- 
tity of  rice  bran  reported. 

THE  COMPOSITION  OF  RICE  AT  THE  DIFFERENT  STAGES  OF  MILLING. 

The  samples  analyzed  were  collected  from  a  number  of  Texas  mills 
at  various  times.     T-able  No.  3  shows  the  average  composition  of  rice 

TABLE  8.     AVERAGE  COMPOSITION  OF  RICE  AT  DIFFERENT  STAGES  OF  MILLING. 


^ 

s 

•d 

9i 

it 

c 

1 

II 

2 

1 

Is 
z 

1 

i 

Rough  rice  (Paddy) 

Brown  rice  (from  stonea) 

Rice  from  huller 

Rice  from  second  break  huller. 

Rice  from  pearling  cone 

Rice  from  brushes 

Head  rice 

Second  head  rice 

Screenings  rice 

Brewers*  rice 


Honduras  rou^  rice  (U.  S.  D.  A.) 

Japan  rough  rice  (U.  S.  D.  A.) 

Honduras  brown  rice  (U.  S.  D.  A.). 

Japan  brown  rice  (U.  S.  D.  A.) 

Honduras  rice  from  huller  (U.  S. 

D.  A.) 

Japan  rice  from  huller  (U.  S.  D.  A.) 
Honduras  rice  from  cones  (U.  S. 

D.  A.) 

Japan  rice  from  cones  (U.  S.  D.  A.) 
Honduras  rice  from  brushes  (U.  S. 

D.  A.) 

Japan  rice  from  brushes  (U.  S.  D. 

A.) 

Honduras  rice  from  trumbles  (U.  S. 

D.  A.) 

Japan  rice  from  trumbles  (U.  S.  D. 

A.) 


Rough  rice  (Louisiana) . 
From  hulling  stones — 

Pounded 

From  cooling  floor 

Clean 


9 
16 
11 
3 
7 
5 
8 
9 
8 
9 

4 

3 
4 
3 

4 
3 

4 
3 

4 

3 

4 

3 


S.09 
9.13 
S-75 
9.10 

8.98 
9.01 
8.7( 
«,33 
8.88 

7.48 
6.50 
8.57 
7.24 

7.79 
&.S2 

7.88 
e.59 

8,06 

6.61 

fi.47! 

7.441 
8.09! 
8.14 
7.74 
7.521 


1.80 
2.00 
.93 
.77 
.58 
.46 
.50 
.43 
.54 
.95 

1.58 
1.74 
1.79 
1.52 

.40 
.66 

.28 
.31 

.25 

.22 

.21 

.19 


2.58 
2.10 
2.50 
1.05 
.38 


8.89 

64.52 

11.68 

5.02 

1.08 

74.53 

12.16 

1.10 

.56 

76.41 

12.66 

.69 

.52 

76.80 

12.23 

.09 

.47 

76.78 

12.81 

.50 

.35 

76.98 

.37 

.10 

.40 

77.02 

12.57 

.50 

.43 

77.37 

12.41 

.65 

.41 

78.68 

11.39 

.63 

.56 

77.14 

11.78 

.79 

8.67 

11.27 

5.40 

7.93 

11.05 

5.14 

.99 

12.32 

1.18 

.85 

12.38 

1.13 

.39 

• 

12.56 

.53 

.42 

13.70 

.70 

.30 

12.50 

.47 

.29 

13.38 

.40 

.30 

11.89 

.36 

.29 

12.82 

.32 

.26 

12.02 

.40 

.29 

12.50 

.34 

9.28 

10.95 

5.45 

3.03 

12.12 

2.55 

2.55 

12.42 

2.38 

.72 

12.75 

.82 

.47 

12.85 

.73 

2.12 
1.91 
1.65 
1.78 
1.76 
1.75 
1.86 
1.75 
1.71 

6.90 
5.48 
2.42 
2.28 

1.90 
1.76 

1.53 
1.60 

1.80 

1.68 

1.66 

1.68 


at  different  stages  of  milling  as  averaged  from  Table  Xo.  4,  which 
contains  the  individual  analyses  of  the  different  series.  Table  No.  3 
also  contains  the  average  of  three  series  of  Japan  rice  and  four  series  of 
Honduras  rice  given  in  Bulletin  Xo.  330  of  the  United  States  Depart- 
ment of  Agriculture;  it  also  contains,  as  published  in  Bulletin  24, 
1889,  of  the  Louisiana  Experiment  Station,  the  average  of  one  series 
of  Louisiana  rice,  Honduras  type,  milled  in  the  old-fashioned  mortar 
and  pestle  mill.  The  by-product«  of  the  mortar  and  pestle  mill  would 
contain  considerable  rice  hulls,  since  they  are  not  completely  removed 
by  the  stones. 
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The  hulls  are  rich  in  crude  fiber  and  ash.  The  effect  of  the  re- 
moval of  the  hulls  from  the  rough  rice  is  to  decrease  the  ash  and 
crude  fiber  of  the  rice  markedly  and  to  increase  the  percentages  of  the 
other  constituents.  A  large  portion  of  the  ether  extract  and  of  the 
crude  fiber  is  removed  from  the  brown  rice,  as  it  is  called,  by  the 
huller.  The  quantities  removed  by  the  other  machinery  is  much 
smaller.  The  process  of  milling  thus  involves  a  decrease  of  ether  ex- 
tract, fiber,  and  ash.  The  removal  of  the  ether  extract  undoubtedly 
increases  the  keeping  qualities  of  the  rice,  rendering  it  less  liable  to 
become  rancid.  This  is  perhaps  more  clearly  shown  by  comparing  the 
composition  of  the  rice  bran  and  rice  polish  with  that  of  the  clean  rice. 


TABLE  4.     ROUGH  RICE  OR  PADDY  RICE. 


1 

1 

•  .3 

Variety. 

1        . 
1 

1 

K 
V 

u 

1 

d 

1. 

P 

Is 

z 

i 

es 

i 

i 
1 

•-< 

^5&7 

HonduroA  ► 

7.39 
8.35 
8.79 
8.69 
8.95 
8.11 
7.23 
7.44 
7.85 

1.81 
1.40 
2.07 
1.39 
1.64 
1.96 
1.99 
2.05 
1.89 

8.69 
10.10 
8.24 
9.52 
9.51 
8.31 
9.14 
6.99 
9.48 

64.45 
60.95 
65.80 
63.86 
62.90 
66.04 
65.53 
66.41 
64.72 

12.62 
13.59 
10.71 
11.18 
12.18 
11.28 
11.25 
12.71 
9.64 

5.04 
5.61 
4.39 
5.36 
4.82 
4.30 
4.86 
4.40 
6.42 

9600 

Ffontiunis         

4.24 

9821 

Hondy^'A  r    ■:,,--  r  -  r 

984^ 

Hon<)uraii       

(»900 

Honduras  ^  .  * 

BUie  Rose            

Blue  Rose 

f»fl«2 

Japan  .,.,.. 

9MS 

Rtd.  JariKEv^ 

Avtragi! 

8.09 

1.80 

8.89 

64.52 

11.68 

5  02 

TABLE  4.     (Contlnaed.)     BROWN 

f  RICE 

(FROl 

A  STONES). 

d 
2 

>i 
o 

1 

2 

1 

Variety. 

1 
1 

1 

1 

s 

1 

.Is 

z 

1 

i 

1 
1 

1 

9591 

HonduraB 

8.38 
9.69 

10.43 
9.15 
9.21 
9.55 
9.38 

10.65 
8.56 
9.61 
7.90 
8.56 
7.96 
8.22 
9.43 
9.32 

2.20 
1.85 
1.69 

1:IS 

1.41 
2.30 
2.04 
1.88 
2.01 
2.19 
2.33 
1.73 
1.91 
2.56 
2.14 

1.04 

'1 

.99 
1.07 
J. 11 
^.20 
0.97 
1.05 

.97 
1.51 

.78 

.95 
1.43 
1.06 

73.78 

71.fJ4 

71    \9 

\7 

>2 

\0 

7  1    \5 

73   13 

-'.  74 

i8 

K) 
^9 
r2 
r2 
19 
7  1  n 

13.52 
14.14 
14.41 
11.39 
12.26 
11.70 
11.88 
11.85 
10.87 
12.08 
12.04 
10.55 
12.78 
12.11 
10.79 
12.14 

1.08 
1.54 
1.03 

.95 
1.18 

.97 

.98 
1.13 
0.98 

.97 
1.00 
1.16 
1.03 
1.09 
1.40 
1.13 

.15 

9604 

Honduras 

9478 

Honduras 

.12 

9487 

Honduras 

.05 

9926 

Honduras 

9817 

Honduras. . 

9832 

Honduras 

.15 

Honduras 

.20 

11206 

Honduras . . . , 

0.13 

9621 

Blue  Rose 

9854 

Blue  Rose 

11198 

Blue  Rose 

0.28 

Janan . .... 

0.18 

9918 

Japan 

.16 

9638 

.24 

9917 

Red,  argely 

.15 

Average 

9.13 

2.00 

1.08 

74.53 

12.16 

1.10 

.1 
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TABLE  4.     (ConUnned.)     RICE  FROM  HULLER. 


1 

1 

Variety. 

a 

5 

1 

s 

1 

•  1 

1 
P 

Is 

z 

a 

1 

jd 
« 
s 

1 

1 

9480 

Honduras, ,  . 

i-fondurdA          ►                                   „ , 

7.55 
9.19 

9,70 
9,44 
10.44 

10.19 
8.43 
7,60 
6,80 

8.09 

.78 

.34 

.61 

,94 

,85 

1,10 

1.36 

1,58 

.75 

.88 

1.09 

.63 
.46 
.47 
.62 
.62 
.53 
.71 
.65 
.28 
.56 
.53 

78.60 
74.86 
74.12 
75.17 
74. 9S 
73.81 
77.09 
77.28 
79.62 
77.26 
77.79 

11.85 
14,51 
14.63 
13,22 
i:i.59 
13,18 
11. &8 
12,12 
11.99 
12.81 
10.73 

.59 
.64 
,47 
,61 
.52 
1.19 
.SO 
.77 
.56 
.72 
.72 

.03 

llondiiras .........    .  ^  ,  +  -.---..-  . 

.10 

Honduras 

0847 

lioftdtiras. ,.,« ^ ,....,,«»....,..« . 

...... 

9901 

Hondurai          ►  n  .      *          h  <        ^    .  ►  ^ 

9fll6 

B  ue  RoH 

98S5 

Blue  Ro«, -, 

.io 

9919 

Blue  Hou. . 

.08 

9885 
9^9 

Japan .  ......  k  ....«»...,...  ^ «... . 

.15 

Red,  .:::::::::::::::::::::::::: 

Average 

8.75 

,93 

.56 

76.41 

12.66 

,69 

,09 

TABLE  4.     (Contlnaed.)     RICE  FROM  SECOND  BREAK  HULLER. 


1 

1 

Variety. 

c 

1 

1 

1 

1 

5 

I 

.Is 
z 

1 

s 

1 

i 

9589 

Honduras 

7.81 

10.23 

9.25 

.66 
.82 
.83 

.44 
.62 
.51 

77.51 
75.32 
77.58 

13.07 
12.41 
11.20 

.51 
.60 
.63 

.01 

S89f» 

Honduras 

9619 

Blue  Rose 

.16 

Average . . 

9.10 

7.69 
10.00 
9.49 
9.66 
10.24 
7.00 
7.93 

.77 

.65 
.40 
.69 
.53 
.47 
.70 
.61 

.52 

.40 
.39 
.42 
.37 
.49 
.58 
.41 

76.80 

78.02 
75.19 
76.14 
76.96 
75.86 
78.27 
77.29 

12.23 

12.74 
13.68 
12.71 
12.13 
12.39 
12.89 
13.13 

.58 

.50 
.34 
.55 
.35 
.55 
.60 
.63 

.09 

9588 

Rice  From  Pearling  Cone. 

Variety. 

Honduras. -t 

.04 

9485 

Honduras 

9825 

Honduras. 

.16 

9840 

Honduras 

Honduras 

9856 

Blue  Rose 

.14 

9875 

Jfipan . .  1 

.16 

Average 

8.86 

9.69 
10.25 
9.95 
7.26 
7.75 

.58 

.16 
.78 
.51 
.40 
.45 

.47 

.52 
.29 
.27 
.36 
.32 

76.78 

75.23 
76.19 
75.97 
79.16 
77.72 

12.81 

14.12 
12.05 
12.96 
12.50 
13.28 

.50 

.28 
.44 
.34 
.32 
.48 

.13 

9482 

Rice  From  Brushes. 
Variety. 
Honduras 

.06 

9838 

Honduras . 

9897 

Honduras 

9863 

Blue  Rose 

.06 

9881 

Japan 

.18 

Average ^ 

8.98 

.46 

.35 

76.86 

12.98 

.37 

.10 
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TABLE  4.     (Continued.)     HEAD  RICE  OR  FANCY  RICE. 


i 


J 


Variety. 


9J 

c 

i3 

1 

li 

1. 

V 

b 

•S 

E  X 

» 

2 

2 

5« 

1 

K 

i 

u 

u 

2 

< 

0&OS 
MM 
0834 
9833 
9ft02 
W22 

1*879 


Honduras. , 
Honduras.  , 
Honduraa .  , 
Honduras.  . 
Hooduras. , 
Bloc  Rom. 
BJuc  Row. , 
Japan  .  . .  .  . 


9596 

1*6OT 

DS30 
1»ft48 


9647 


Average. 


Second  Head  Rke. 
Variety. 
Honduras ,,*.*,.,,-,,+. r . ^ 

Honduras. ,  .  , « 

Hondurfl<(  -  .  ^  ....»...,«*..>  « 

Hondurafl .  . .  .^ , 

Honduras ..*.... ^ ........ * 

>»«^  Honduras ^ ,  .  r 

9624Blti«  Rose.-.. 

Blue  Hose.  _  +  <,,...»....«. 
Red ,..., ..-..,. 


Average. 


9.44 

9.97 

a. 94 

10.04 

6.60 
8.50 


9,01 


8.40 
9.20 
9.25 
9.00 
9.64 
9.69 
8.51 
6.56 
8.14 


8,71 


.23 
.271 
,9Si 
.33 

.4a 

.39 
.50 


.40 
.39 
.35 
.3S 
.38 
41 
.43 
.48 


.50 


.30 
.39 
.44 
.56 
.43 
,19 
.41 

.5a 

.58 


.40 


.43; 


.43 


76.07 

7ri.n 

77.00 
7<j  25 

76  59 
78  12 
79.  a5 

77  18 


77.02 


77  37 


12.37 
13.84 
13.14 
J2.00 
J2  <K> 
11   91 

12. -za 

12.98 


12.57 


13.08 
12.69 
14.14 
12.91 
12  24 
n  87 
1 1 .  51 
12.07 
11.15 


12-41 


.94 
.44 
,30 
.37 
.78 
.36 
.45 
,36 


.50 


.29 
1.40 
52 
.60 
.44 
1.07 
4] 
.31 
.84 


.65 


.15 


.08 
.06 


,09 


.04 

"Ai 


Toi 


TABLE  4.     (Centinaed.)     CLEANED  RICE  SCREENINGS. 


i 

Varkly. 

I 

1 
s 

1 

i 

1. 

1 

i 

s 

1 

B5fl4 

Ffondurns              ^  ■  ^  ^  ■                 a 

8.56 
a.69 
9.00 
8.73 
8.81 
6.77 
7.75 
8.45 

.44 
.55 
,49 
.58 
.48 
.59 

,42 
.48 
.53 
.29 
,36 
.65 
.28 
.30 

77.51 
76.75 
82.46 
77.99 
78.14 
79.43 
78.68 
78.45 

12.78 
12.08 
7.05 
11.73 
11.78 
12.12 
12.37 
11.21 

.33 
1.19 
.52 
.71 
.42 
.40 
.44 
1. 00 

.02 

4503 

Hondupaa ..... . 

fiir» 

Honduras        ^ 

.136 

mi 

Honduras    ..,....,......,.,,..., 

11623 

Blue  Rose 

9S61 

BItifl  RoAC. . , . .  ^ , 1 

.OS 

9877 

Japan ..,.,»,.  ^ ....---.-.,..-,..  . 

.03 

!»643 

Red 

Average ......  ^ 

8.35 

8.51 
a.  87 
9  43 
9  85 
9-79 
8.75 
8.48 
7.59 
8,S2 

.54 

..1 
.92 
66 
.82 
,63 
.43 
.87 
1.79 
2.08 

.41 

.59 
.47 
.57 
.88 
,42 
.55 
.50 
.73 
.57 

78,68 

77  36 
76.29 
74.84 
76.15 
81.61 
77.84 
77.24 
77.23 
75.7a 

11.39 

12.85 
12.88 
14.05 
11.73 
6.85 
11.76 
12.02 
11.95 
11.89 

,B3 

.38 
.57 
.45 
.77 
.70 
.67 
.89 
.71 
1.11 

.04 

1B92 

Brewers^  Rice. 

Variety. 

Honduras 

Honduras      ........    .............. 

.11 

9475 

Honduras , ,  ^ .  . , , . , 

ftftjft 

Honduras 

9643 

Hondurns  ..*,.. 

9893 

Honduras, ....... 

.IM 

9612 

HondurasBIue  Roge. .............. 

9ftt9 

Blue  Roie. 

.10 

^6 

Japan , 

Avengfi ..................... 

a  88 

95 

56 

77  14 

11  78 

.69 

,13 
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Table  No.  5  shows  the  average  phosphoric  acid  and  potash  content, 
and  other  constituents  of  the  rice  as  it  occurs  from  various  stages  of 
the  milling  process.    The  number  averaged  is  variable,  and  may  be 


TABLE  5. 


AVERAGE    COMPOSITION    OF    RICE    AT    DIFFERENT    STAGES    OF 
MILUNG. 


.2 

U 

O 

Xi    • 

|1 

1 

cu 

ft* 

9 


e 

9 


s 
s 

2 


Rough  rice  (Paddy) 

Bran  rice  (from  stones) 

Rice  from  huUer 

Rice  from  second  break  huller 

Rice  from  peariing  cone 

Rice  from  brushes 

Head  rice 

Second  head  rice 

Screenings  rice 

Brewers*  rice 


.54 

.25 

.63 

.25 

.40 

.13 

.36 

.05 

.29 

.14 

.25 

.13 

.23 

.07 

.09 

26 

.05 

.32 

.16 

.16 
.09 
.09 
.13 
.10 
.09 
.08 
.04 
.13 


.09 
.04 
.04 
.05 
.02 
.04 
.05 
.04 
.04 


.14 
.07 
.09 
.05 
.06 
.06 
.08 
.05 
.09 


.12 
.11 
.03 
.11 
.09 
.14 
.10 
.05 
.17 


.79 
.48 
.14 
.16 
.24 
.17 
.23 
.30 
.24 


2.12 
1.91 
1.65 
1.7S 
1.7ft 
1.75 
1.8ft 
1.75 
1.71 


fovmd  by  referring  to  the  detailed  Table  No.  6.  Decided  changes  in 
some  of  these  constituents  are  also  noticed,  especially  in  the  phosphoric 
acid  content  of  the  brown  rice  and  the  clean  rice.  There  is  twice  as 
much  phosphoric  acid  in  the  brown  rice  as  there  is  in  the  clean  rice. 
The  other  mineral  constituents,  the  pentosans,  and  the  sugars,  also  de- 
crease. Bice  contains  only  small  quantities  of  sugars.  This  is  also  re- 
flected in  the  composition  of  the  by-products  as  given  on  another  page 
of  this  bulletin. 


TABLE  6.     ROUGH  RICE. 


e 
2 

.fi 

2 

SUica. 

Lime. 

Mskfine- 
sia. 

PoUsh. 

Phos- 
phoric 
acid. 

9587 

.26 
.25 
.24 
.25 

.59 

9620 

.52 

9600 

4.24 

.08 

.21 

.54 

9645 

.69 

9821 

.47 

9853 

.15 
.21 
.27 
.37 

.5a 

9843 

.45 

9900 

1 

.59 

9882 

1 

.52 

Average 

4.24 

.08 

.21 

.25 

.54 
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TABLE  6 — C«iitlnaed. 


i  ' 

E 

D 
1 

1 

•s 

i 
s 
5 

9 

C/3 

u 

C 

•SOI 

Rice  From  Stones. 

.09 

.20 

.24 
.24 
.21 
.26 
.20 
.26 
.38 

.64 

*";76 

.81 
.67 
.75 
.80 
.48 
.56 
.49 
.56 
.55 
.55 
.57 

2.46 
1.95 
2.26 
2.23 
2.31 
1.58 
2.15 
2.23 
2.03 
2.22 

.05 

.85 

M21 

tfl04 

MM 

.12 
.05 

.04 
.11 

t478 

.33 
.14 

.51 

M87 

•926 

t617 

9SS4 

M32 

.08 

.16 



.23 

MM 

MM 

.10 

.20 

**i!93 
2.14 

.06 
.03 
.12 

**':89 

Ml  7 

.74 

M18 



96 

Average 

.09 
.09 

.14 
.12 

.25 
.19 

.63 

.44 
.43 
.36 
.50 
.50 
.31 
.41 
.28 
.41 
.41 
.35 

2.12 

1.62 
2.23 
1.73 
2.20 
1.67 

.12 
.05 

.79 

§607 

Rice  From  First  Holler. 

.46 

M16 



SS 

.08 



MSO 

.05 

.13 

.15 

.24 

.37 

M29 

M56 

.01 

.01 

.05 
.18 

2.11 

M47 

MOl 

MS5 

.06 
0 

.04 
.03 

2.06 
1.64 

.11 
.03 

M1$ 

.62 

Average 

.04 

.06 
.02 

.07 

.11 
.07 

.13 
.11 

.40 
.36 

1.91 

1.61 
1.68 

.11 
.03 

.48 

M89 

Rice  From  Second  Huller. 

.14 

Ml  9 

Average 

.04 
.05 

.09 
.05 

.11 

.13 
.24 
.12 

.13 

.36 

.28 
.32 
.27 
.28 
.23 
.33 
.30 

1.65 

1.79 
1.87 
1.85 
1.85 

.03 

.03 

.18 

.14 

•58S 

Rice  Fh>m  Cones. 

.01 

MS5 

.30 

M25 

.08 
.01 

.03 
.05 

MS6 

M40 

M05 

• 

Sns 

.01 

.05 

1.73 

Average 

.04 
.04 

.05 
.08 

.14 
.20 

.29 

.29 
.33 
.20 
.24 
.21 
.22 

1.82 

1.74 
1.73 

.11 
.14 

.16 

MS2 

Rice  Fh)m  Brushes. 

27 

mSo 

M38 

.06 

M07 

M63 

.01 
.01 

.03 
.06 

1.67 
1.91 

MSI 

.03 

.21 

.Average 

.02 
.08 

.06 
.04 

.13 

.06 
.23 
.08 
.08 

.25 

.25 
1.62 
.26 
.27 
.20 
.19 
.19 

1.76 
1.61 

.09 
.04 

.24 

9595 

Fancy  Head  Rice. 

05 

9822 

95M 

1.91 
1.61 
2.00 
1.82 

94S6 

.07 

.10 

.24 

29 

9624 

9864 

.01 

.07 

"".67 

M^ 

9879 

.01 

.02 

1.70 

Average 

.04 

1        .06 

.07 
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TABLE  NO.  6 — Continaed. 


6 
Z 

1 

1 

2 

6 
B 

£ 

.2 

i 

o 

c 
o 

1 

s> 

fid 

9 

'5 

9596 

Head  Rice. 

.08 

.08 

.14 

.31 
.25 
.34 
.35 
.29 
.22 
.20 
.31 
.20 

1.74 
1.94 
1.79 
1.82 
1.89 
1.97 

.01 

■■'!i8 

18 

9624 

9647 

.04 

0 

""M 

.05 

9607 

9481 

.04 

.08 

.27 

9830 

9848 

.10 

9894 

9862 

.03 

6 

Average 

.05 
.06 

.08 
.06 

.09 
.02 

.27 

.28 
.25 
.37 
.33 
.20 
.19 
.20 
.24 

1.86 

1.58 
1.76 
1.85 
1.91 
1.64 

.10 
.05 

.23 

9594 

Screenings  Rice. 

.30 

9623 

9603 

.07 

j 

9643 

9822 

0 
.02 
.04 
.03 

.02 
.09 
.03 

.'.'/.'.'. 

9891 

] 

9861 

9877 

Average 

.04 
.07 

.05 
.07 

.05 
.12 

.26 

.30 
.32 
.31 
.31 
.32 
.37 
.26 
.37 

1.75 

1.70 
1.79 
1.73 
1.62 

.05 
.04 

.30 

9592 

Brewers*  Rice. 

.24 

9612 

9*)99 

A'2 
.14 

'■'!36 

9475 

23 

9816 

9849 

.02 

.11 

.19 

.24 



9842 

9893 

.03 

.08 

:::::: 

Average 

.04 

.09 

.16 

.32 

1.71 

.17 

.24 

FOOD  VALUE   OF   RICE. 

A  food  furnishes  an  animal  with  protein,  which  is  used  for  th«^ 
buihling  of  flesh  or  muscle,  or  similar  tissue,  or  for  repairs  to  such 
tisite  as  is  worn  out  by  the  life  activities  of  the  animal;  and  energy 
which  is  used  for  the  purpose  of  furnishing  iieat,  of  furnishing  energy 
to  do  work,  to  carry  on  the  activities  of  the  body,  such  as  the  beating 
of  the  heart,  and  movement  of  the  lungs,  or  which  is  stored  up  as  fat 
or  used  in  the  manufacture  of  meat,  milk,  or  other  products.  Food 
is  used  by  men  for  similar  purposes. 

In  addition  to  the  food  value,  so  far  as  it  fulfills  the  above  uses, 
we  have  to  consider  with  man  the  palatability  of  the  food  and  its 
appeal  to  the  senses  or  to  the  appetite.  There  are  in  addition  sub- 
stances in  food  which  have  effects  quite  out  of  proportion  to  their 
feeding  value,  and  these  must  also  be  taken  into  consideration  when 
one  is  choosing  a  food. 

The  value  of  a  food  for  the  repair  or  production  of  tissue  may  be 
expressed  in  its  content  of  digestible  protein.     Its  value  for  the  pro- 
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duction  of  heat,  fat,  or  energy,  may  be  expressed  in  terms  of  energ}'  as 
calories. 

Table  Xo.  7  contains  a  comparison  of  the  protein  and  enerory  values 
of  rice  and  some  other  foods.  The  results  are  expressed  in  terms  of 
the  weight  as  purchased.     In  the  preparation  of  food  for  human  con- 

TABLE  7.     COMPARATIVE  COMPOSITION  OF  RICE  AND  OTHER  FOODS. 


Rice 

Oat  meal 

Wheat  flour 

Com  meal 

Cheese.  American 

Potatoes,  Irish  (as  purchased) . 
Potatoes,  sweet  (as  purchased) 

Peanuts,  edible  part 

Cabbage,  as  purchased 


Protein 

Calories 

Per  cent. 

Per  pound. 

8.0 

1630 

16.1 

1860 

13.1 

1665 

9.2 

1655 

28.8 

2055 

1.8 

310 

1.4 

460 

25.8 

2560 

1.4 

125 

sumption,  a  certain  loss  is  unavoidahle,  due  to  unedible  parts.  This 
portion  is  practically  nothing  in  the  case  of  rice,  but  in  the  case  of 
Fome  other  foods,  it  is  a  high  proportion  of  the  weight  of  tlie  food. 
The  table  contains  the  total  content  of  protein  and  of  energy  furnished 
by  the  different  foods.  The  digestible  part  should  be  considered  as 
well  as  the  total,  but  there  is  comparatively  little  difference  in  the 
digestibility  of  rice  and  the  foods  mentioned. 

The  table  shows  that  rice  has  a  high  food  value.  Fancy  head  rice, 
though  selling  for  a  higher  price,  has  no  greater  food  value  than  the 
second  grade  rice.  Eice  screenings  have  a  high  food  value,  practically 
the  same  as  head  rice,  and  thus  are  a  much  cheaper  human  food. 
Brewers  rice  also  has  a  high  food  value  and  could  likewiFo  he  used  as 
a  human  food.     Table  Xo.  8  shows  the  quantity  of  calories  or  of  pro- 


TABLE  8.     COMPARATIVE  VALUES 

OF 

RICE  AND 

OTHER  POODS. 

Price,  cents 
per  pound. 

Quantity  for  ten  cents. 

1      Protein, 
Calories.      {      ounces. 

Oat  flakes 

10 

7 
5 

1850 
3972 
3300 
1890 
3250 
2025 
1665 

2.67 

Com  meal 

3  52 

Wheat  flour 

3.64 

Potatoes,  Irish,  $1.00  a  himhpl 

1.74 

Rice,  cheaper  grades.  . 

5 
8 

2.56 

Rice,  fancy  head 

1  60 

Macaroni 

10 

2.4 

tein  that  may  be  purchased  in  rice  and  other  foods,  at  the  prices  given. 
Bice  compares  very  favorably  in  food  value  with  these  other  foods  at 
the  prices  given.  *  There  is  no  reason  why  the  lower  grades"  of  rice 
should  not  be  used  for  human  food  in  this  country,  as  they  are  used 
elsewhere. 

According  to  D.  D.  Van  Slyke  (Journal  of  Biological  Chemistry, 
22,  259),  the  protein  or  flesh-forming  constituent  of  rice,  in  its  gen- 
eral make  up,  more  nearly  resembles  the  proteins  of  the  animal  body, 
than  do  the  proteins  of  corn  or  wheat.     This,  he  says,  may  explain  the 
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extensive  use  of  rice  as  an  almost  exclusive  diet,  in  spite  of  its  low 
protein  content.  In  other  words,  the  protein  of  rice  may  be  better 
suited  to  the  building  or  repair  of  tissue  in  the  human  body,  than  is 
the  protein  of  com  or  wheat. 

Vitamines, 

When  polished  rice  forms  a  large  proportion  of  the  diet,  or  almost 
ail  of  it,  as  is  sometimes  the  case  in  China  or  Japan,  a  disease  occurs 
which  can  usually  be  cured  by  substituting  unpolished  rice  for  the 
polished  rice  and  may  be  entirely  avoided  by  using  the  unpolished  rice. 
This  disease  may  also  be  cured  by  means  of  an  extract  of  rice  bran  or  rice 
polish.  The  disease  is  evidently  due  to  the  absence  of  some  constituent 
of  the  rice  removed  during  the  process  of  polishing.  There  are  other 
diseases  which  occur  under  similar  conditions,  and  which  may  be  pre- 
vented or  rectified  by  proper  changes  in  diet.  It  has  been  claimed  that 
the  trouble  experienced  in  using  polished  rice  referred  to  above  is  due 
to  the  removal  of  phosphoric  acid  during  the  process  of  polishing,  but 
the  addition  of  inorganic  phosphates  to  the  diet  did  not  effect  a  cure 
(Chamberlain,  Philippine  Journal  of  Science,  1911,  page  177).  It  is 
certain  that  considerable  quantities  of  phosphoric  acid  are  removed  dur- 
ing the  process  of  polishing  rice. 

The  later  theories  ascribe  the  disease  to  the  removal  of  substances 
termed  vitamines  from  the  rice  (Frank,  Jotimal  of  Physiology,  46, 
172,  1913).  According  to  this  theory,  some  plants  or  foods  contain 
substances  which,  in  small  amounts,  are  essential  to  the  proper  per- 
formance of  the  functions  of  the  body,  and  when  these  substances  are 
not  eaten  in  sufficient  quantity,  disturbances  of  health  follow.  The 
vitamines  are  organic  compounds  somewhat  unstable  in  character,  and 
there  are  several  different  groups,  the  absence  of  which  give  rise  to 
different  symptoms.  Three  diseases  that  have  been  ascribed  to  the  ab- 
sence of  the  corresponding  vitamines  are  beri-beri,  scurvy,  and  pellagra. 
Beri-beri  occurs  among  races  consuming  polished  rice  as  a  large  pro- 
portion of  their  diet,  and  may  be  prevented  or  usually  cured  by  the 
substitution  of  unpolished  rice  for  the  polished  rice.  The  vitamines 
corresponding  are  supposed  to  be  present  not  only  in  unpolished  rice, 
but  also  in  yeast  (which  is  very  rich  in  vitamines),  milk,  egg  yolk, 
fresh  meat,  fish,  beans,  peas,  oats,  barley,  wheat,  and  com.  These 
foods  are  named  in  order,  beginning  with  those  richest  in  vitamines. 
Highly  milled  cereals,  starch,  pork,  sterilized  milk  or  meat,  cabbage, 
and  turnips  are  all  poor  in  vitamines.  (See  Voegtlin,  Scientific 
Monthly,  2,  page  289.) 

Pellagra  is  a  disease  which  has  been  ascribed  to  a  number  of  sources, 
including  mouldy  corn  meal  and  the  buffalo  gnat.  The  latest  theory 
ascribes  it  to  deficient  nutrition  and  probably  to  the  absence  of  proper 
vitamines.  Possibly  where  corn  meal  has  been  used  as  a  food  it  has 
been  so  highly  milled  as  to  remove  the  vitamines,  or  cooked  with  soda, 
which  destroys  the  vitamines.  Although  a  person  living  on  a  varied  diet 
is  likely  to  secure  a  sufficient  quantity  of  the  proper  vitamines,  at  least 
to  maintain  fairly  good  health,  '^et  it  is  possible  that  minor  disturb- 
ances of  health  or  failure  to  reach  the  maximum  of  good  health  may 
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be  due  to  the  absence  of  the  proper  vitamines  in  suflBcient  amount. 
Further,  an  improper  diet  will  furnish  insufficient  vitamines  and  cause 
disturbances  of  health. 

polished  rice  versus  brown  rice. 

Brown  rice  is  the  rice  as  it  comes  from  the  stones,  before  the  bran 
has  been  removed.  It  is  usually  brown  in  color,  with  some  grains  of 
a  greenish  tinge,  which  are  rice  grains  not  completely  ripe.  When 
brown  rice  is  sold  as  such,  the  lot  is  carefully  selected  so  that  it  will 
not  contain  any  greenish  grains.  These  grains  are  not  objectionable 
except  that  the  color  does  not  appeal  to  the  eye.  Brown  rice  is  more 
easily  attacked  by  -the  weevil  than  polished  rice,  and  must,  therefore, 
be  stored  more  carefully.  It  takes  longer  to  cook,  and  has  a  different 
taste  from  that  of  polished  rice. 

BroMTi  rice  contains  the  vitamines  necessary  for  the  animal  body, 
which  are  removed  in  the  preparation  of  polished  rice.  When  the  diet 
contains  sufficient  milk,  meat,  and  fresh  vegetables  to  supply  the  de- 
ficiency, no  trouble  is  experienced,  but  where  the  diet  consists  largely 
of  rice,  brown  rice  is  preferable.  According  to  Worth  and  Darabsett 
(Experiment  Station  Record,  31,  163),  from  the  Burmese  native  stand- 
point, "the  more  perfect  the  polish,  the  better  does  the  rice  cook,  and, 
tlierefore,  the  preference  for  highly  polished  rice  is  not  merely  due 
to  its  clean  white  appearance,  bui  to  the  good  cooking  qualities  indi- 
cated by  its  appearance.  It  is  doubtful  whether  we  have  as  much  rea- 
son for  preferring  white  bread  as  the  rice-eater  has  for  preferring  well- 
polished  rice.  The  question  of  cooking  quality  in  relation  to  extent 
of  polishing  is*  one  that  deserves  some  study  by  the  millers.  It  may 
be  just  as  possible  to  produce  a  good  cooking  rice  without  polishing 
quite  so  much  as  is  the  custom.  A  chemical  test  bearing  on  the  cook- 
ing quality  may  be  mentioned  here.  By  means  of  dilute  alkali,  rice 
grains  can  be  disintegrated  and  eventually  gelatinized,  but  this  does 
not  take  place  at  all  until  the  outer  layers  of  the  grain  have  been 
gelatinized.*^ 

The  above  discussion  shows  that  there  are  excellent  reasons  for  ad- 
vocating the  use  of  brown  rice  as  a  human  food.  It  also  shows  that 
the  purchaser  of  polished  rice  has  other  reasons  for  his  choice  in  ad- 
dition to  the  clean  white  color. 

rice  by-products. 

The  most  important  of  rice  by-products  are  rice  bran  and  rice  pol- 
ish. Eice  bran  is  a  mixture  of  the  by-products  from  several  machines, 
the  stone  bran,  cone  bran,  and  huller  bran.  In  addition  to  the  rice 
bran  and  rice  polish,  there  is  also  the  so-called  "Chicken  Feed,'*  which 
consists  of  the  screenings  from  rough  rice.  There  are  also  hulls,  light 
rice,  dust  from  several  dust  collectors,  and  some  intermediate  products, 
such  as  chits.  A  comparison  of  the  various  bv-products  is  give  in 
Table  No.  10. 
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Chicken  Feed  (Bough  Rice  Screenings), 

The  chicken  feed  consists  of  broken  rice,  weed  seeds,  mud  balls,  sand, 
and  other  material  which  passes  through  the  screens  in  the  pre- 
liminary cleaning  of  rough  rice.  It  is  really  rough  rice  screenings. 
When  any  considerable  proportion  of  broken  rice  (thresher  broken  rice, 
it  is  called)  is  present,  the  broken  rire  is  separated  as  far  as  possible. 
The  presence  of  certain  weed  seeds,  however,  renders  the  separation  of 
the  thresher  broken  rice  from  some  rices,  a  matter  of  difficulty. 

As  its  name  indicates,  the  ^'chicken  feed'^  is  usually  sold  locally 
as  a  chicken  feed.  The  quantity,  as  a  rule,  is  small,  usually  less  than 
1  per  cent.,  though  in  some  lots  of  rice  it  may  run  to  fi  or  7  per  cent. 

The  composition  of  '"chicken  fecHl"  will  naturally  vary  considerably, 
according  to  the  kind  and  character  of  the  mixture.  Table  Xo.  9  con- 
tains analyses  of  several  samples  of  chicken  feed.  There  is  a  decided 
variation  in  the  composition.  The  ash  content  varies  from  2.<S9  to 
o3.36.  The  high  ash  is  duo  to  tlie  presence  of  sand  or  mud  ball--. 
On  account  of  the  presence  of  sand  and  dirt,  this  ])roduct  is  not  usually 
well  suited  to  mix  with  other  feeds  for  cattle  feeding.  The  ether  ex- 
tract varies  from  1.53  to  7.49.  The  high  ether  extract  is  due  to  weed 
seeds  rich  in  oil.     The  crude  fiber  varies  from  2. 67  to  12.55. 

Table  Xo.  9  also  contains  an  analysis  of  the  seed  of  a  weed  found  with 
rice  in  the  Beaumont  section,  tenned  "Mexican  weed.'^  This  seed  con- 
sists of  small  black  seed  about  the  size  of  a  radish  seed.     It  contains 

TABLE  9.     "CHICFEN  FEED"   (ROUGH  RICE  SCREENINGS). 


Z 

& 

o 

ffl 
eg 


I  I   • 

i  ■  -  \ 

CS  u  k 

d             S  i  1^  I        . 

£        £  u  2  ^ 


9819!Hondura8 7. 72 

9851  Blue  Rose 13.64 

9841  Honduras ,  9.69 

9906iHonduras 9.24 

9878iJapan I  7.91 

11214  Chicken  feed 1  9.75 

11217lGhicken  feed 8.88 


j       Average 

I       Mexican  weed  seed . 


1.61 
7.49 
2.40 
3.43 
1.53 
2.76 
1.95 


2.67 
12.55 
3.25 
8.90 
5.37 
5.61 
3.47 


46.17 
49.65 
57.25 
63.37 
48.96' 
57.56; 
57.63 


8.47 
9.91 
10.25 
12.17 
9.43 
10.76 
10.88 


33.36  29.09 

6.76  3.98 

17.16  15.46 

2.89| 

26.771  26.28 

13.56  10.85 

17.19  13.90 


9.55|     3.021     5.97;  54.38i   10.27;   16.81 
16.78    30.90,  35.16      6.761     7.06      3.34 


16.59 


a  high  fat  content.  An  oil  is  prepared  from  a  seed  similar  to  this, 
which  is  grown  in  Russia,  and  the  oil  is  used  in  the  lamps  kept  burn- 
ing before  the  sacred  images,  or  ikons. 

Chicken  feed  has  sometimes  been  ground  and  added  to  rice  bran. 
Such  an  addition  to  rice  bran  must  be  considered  as  an  adulteration, 
unless  the  fact  of  the  addition  is  stated. 

Stone  Bran. 


coming  from  the  stones  which  remove  the  hulls'^'frora^^' 


tne  roicsn  nee. 
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For  this  reason  it  is  called  stone  bran.  The  mesh  is  usually  13x13, 
.0?8  gauge,  tinned  wire.  Some  mills  use  14x14,  .028  gauge.  The  qual- 
ity of  the  stone  bran  depends  upon  the  length  of  the  reel  and  the  rate 
at  which  the  material  passed  through  it.  Towards  the  end  of  the  wire, 
the  material  which  comes  through  may  consist  almost  entirely  of  rice 
hulK*.  Wooden  valves^  and  two  conveyors  permit  the  product  to  be 
taken  either  to  the  bran  mixer  or  to  the  hull  house.  The  quantity  of 
hulls  in  the  stone  bran  may  tlius.  to  a  certain  extent,  be  regulated 
by  the  miller. 

The  stone  bran  consists  of  finely  Ijroken  rice  hulls,  some  rice  bran. 
Fouie  of  the  i^erm  ])roken  from  tlie  end  of  tlie  rice,  dirt  from  mud 
bal]^.  or  that  which  adheres  to  the  outside  of  the  rough  rice,  and  some- 
times a  little  finely  broken  rice. 

TABLE    10.     COMPARATIVE    AVERAGE    COMPOSITION    OF    RICE    BY-PRODUCTS. 


I 


;? " '     a:     'a       o    1  2     \    ^    ^ 


1         I  I  '  ' 

Chicken  feed    (rough  rice  screen-                                             11  i  I 

ings) 7i         9.551     3.02,  5.971  51. 38|   10.27'   16.81^ 

Mexican  weed  seed '  1  16.78    30.90  35.10      G.70l     7.061     3.341 

Honduras  stone  bran 8          9. HI      6.26,  19.691  39. 9l'  10.23'   14.30,   11.25 

Japan  stone  bran 2i  11.47    10.32  17. 48)  37.20,  9.55|l5.00'     9.71 

Blue  Hose  stone  bran 12           9.60|     8. 16  22  33'  34.49  9.35     16.07i   12.93 

Allstoncbran '  22          9.77      7.66'  20.92,  36.73  9.69,   15.23    12.06 

Honduras  huller  bran . 9  14.92115.011  6.72!  45.58'  10,37      7.11       1.26 

Japan  huller  bran 4,  14.28,16.40  9.12143.55,  9.11       7.53'      1.40 

Blue  Hose  huller  bran lo'  15.29    18. 78i  8.47'  38. 13  9.65      7.38j     1.55 

Pcarlinc  cone  bran '  8  15.39    15.97,  5.66    46.13!  9.77;     7.08'        .92 

Mixed  bran 18  13. 63|   14.78  11 .69.  40. 14,  9.78'     9.98      4.50 

Rice  hulls 14,         3.56,        .93  39. 05,  29.38  8. 49i    18.591   17.52 

Rice  polish lOl  12.881     9.07|  2. 12|  61.811     9.91'     4.211 

Dust,  various 1  9          6.36      3.62  23.54|  30.75|     8.09    27.63 


The  composition  of  stone  bran  is  shown  in  Tabk^  ^o.  10,  and  detail^J 
in  Table  Xo.  11.  The  crude  fiber  content  varies  from  18.09  to  25.94 
per  cent.,  with  an  average  of  19.15.  The  liigli  crude  fiber  content  is 
due  to  the  presence  of  rice  hulls. 

The  ether  extract  of  the  stone  bran  varies  from  4.28  to  10.90,  with 
an  average  of  7.33.  This  content  of  ether  extract,  taken  in  conni^c- 
tion  with  the  protein  content,  shows  the  presence  of  the  germ  and 
bran  layers  similar  to  those  removed  bv  the  huller. 

Stone  bran  from  Blue  Ro-e  rice  coniaiiis,  on  an  average,  more  fat 
and  more  crude  fiber  than  tbe  average  stone  bran  from  Ploduras  ri.e. 

The  stone  bran  is  not  rice  bran,  but  a  mixture  of  rice  bran  and 
rice  hulls  secured  in  the  milling  of  rice.  In  a  strict  sense,  a  mixture 
of  stone  bran  and  rice  bran  sbould  not  be  sold  as  rice  brnn.  On  the 
other  hand,  the  stone  bran  may  be  regarded  as  containing  some  rice 
bran  mixed  with  an  unavoidable  amount  of  rice  hulls.  From  this 
viewpoint  the  sale  of  stone  bran  mixed  with  huller  bran  and  cone  bran, 
under  the  name  of  rice  bran,  may  be  permitted.  The  fact  must  fur- 
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TABLE  11.     STONE  BRAN  (SO-CALLED). 


I 

2 


1 

£ 

1 
1 

s 

d 

II 

z 

1 

1 

1 

•S 

s 

1 

3 

1 

S 

9598 
9602 
9476 
9823 
9846 
9907 
11179 
11192 


9887 
11154 


Honduras 
Honduras 
Honduras 
Honduras 
Honduras 
Honduras 
Honduras 
Honduras 


Japan  Bice. 
Japan  Rice. 


9613 
9857 
11152 
11153 
11155 
11156 
11157 
11166 
11167 
11168 
11169 
11220 


Rice. 
Rice. 
Rice. 
Rice. 
Rice. 
Rice. 
Rice. 
Rice. 


Average  (8) . 


Blue 
Blue 
Blue 
Blue 
Blue 
Blue 
Blue 
Blue 
Blue 
Blue 
Blue 
Blue 


Average  (2). 

Rose  Rice.  . 
Rose  Rice .  . 
Rose  Rice .  . 
Rose  Rice .  . 
Rose  Rice ,  . 
Rose  Rice .  . 
Rose  Rice . . 
Rose  Rice .  , 
Rose  Rice .  . 
Rose  Rice .  , 
Rose  Rice . . 
Rose  Rice . . 


Average  (12) 

Average  of  all  (22) . 


10.85 
9.13 

10.29 
9.33 
8.68 
8.19 
9.94 

10.50 


9.61 


11.15 
11.78 


11.47 

11.63 
8.48 

10.30 
9.39 

10.85 
7.75 
7.46 
9.06 

10.94 

10.04 
8.73 

10.53 


9.60 
9.77 


6.97 
4.28 
6.84 
6.07 
5.24 
6.46 
6.73 
7.48 


6.26 

10.90 
9.74 


10.32 

11.55 
6.57 
8.31 
7.21 
9.32 
9.83 
5.40 
6.09 
9.53 
8.09 
7.49 
8.57 


8.16 
7.66 


14.09 
19.81 
19.81 
23.87 
25.74 
22.32 
16.50 
15.83 


19.69 


18.97 
15.98 


17.48 

20.86 
24.80 
18.41 
24.07 
20.28 
25.94 
24.97 
22.83 
19.49 
21.60 
23.14 
21.49 


47.97 
39.21 
38.87 
37.21 
35.70 
38.75 
39.88 
41.66 


39.91 


33.57 
40.82 


22.33 
20.92 


37.20 

36.00 
34.71 
39.37 
33.03 
36.06 
29.63 
32.20 
34.40 
35.50 
35.47 
32.38 
35.18 


34.49 
36.73 


10.38 

10.84 

11.61 

9.29 

8.68 

9.04 

10.38 

11.64 


10.23 


9.45 
9.65 


9.55 

6.79 
9.13 
9.86 
9.75 
9.53 
8.58 
8.98 

10.04 
9.32 
9.57 

10.80 
8.89 


9.35 
9.69 


9.74 
16.73 
12.58 
14.23 
15.96 
15.24 
17.02 
12.89 


14.30 


15.96 
12.03 


14.00 

13.17 
16.31 
13.73 
16.55 
13.96 
18.27 
20.99 
17.58 
15.22 
15.23 
17.46 
14.34 


6.63 
14.36 
10.33 
11.51 
13.59 
12.55 
12.32 

9.67 


19.6 
38.1 
38.1 
51.2 
57.2 
46.2 
26.0 
25.3 


11.37 


11.08 
8.33 


9.71 

9.33 
13.33 
10.86 
13.79 
10.50 
14.79 
17.97 
14.80 
12.01 
12.22 
14.59 
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16.07    12.93 
15.23    12.06! 

I  I 


37.7 


35.4 
25.7 


30.6 

41.5 
54.2 
33.6 
51.8 
39.6 
57.9 
54.7 
47.8 
36.7 
43.9 
48.8 
43.5 


46.3 
41.7 


ther  be  recognized  that  this  mixture  is,  and  has  been  for  a  number  of 
years,  sold  under  the  name  of  rice  bran.  Further,  the  rice  bran  pre- 
pared by  the  old  mortar  and  pestle  method,  always  contained  a  certain 
amount  of  hulls. 

If  we  assume  that  the  stone  bran  consists  of  a  mixture  of  rice  hulls 
and  huller  bran  of  the  average  compositions  given  in  Tables  Nos.  13 
and  15  it  is  possible  to  calculate  the  percentage  of  hulls  from  the 
crude  fiber  by  means  of  the  formula: 

X=r— 8=_F— 8 
39—8       31 

In  this  formula,  P  is  the  crude  fiber  content  of  the  bran. 

Calculated  in  this  way,  the  stone  bran  contains  from  19.6  to  57.2 
per  cent,  hulls,  with  an  average  of  41.6  per  cent.  (Table  Xo.  11.) 
Some  of  these  samples  of  stone  bran  evidently  contain  excessive  quan- 
tities of  hulls. 

If  we  assume  that  the  stone  bran  is  composed  of  hulls  and  another 
product,  calculate  the  hulls,  and  subtract  the  material  in  the  hulls 
from  the  remainder,  we  find  that  the  residual  stone  bran  has  the  com- 
popition  given  in  Table  Xo.  12.  The  table  shows  the  method  of  cal- 
culation. Tlie  residue  is  lower  in  ether  extract  and  higher  in  ash  and 
insoluble  ash  than  the  average  for  huller  bran.     The  lower  fat  is  prob- 
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ably  due  to  broken  rice;  the  higher  ash  and  insoluble  ash,  to  the  pres- 
ence of  dirt  or  sand.  The  stone  bran  may  be  regarded  as  a  mix- 
ture of  huller  bran  and  hulls,  with  some  dirt. 

Chits, 

The  stone  bran  reel  usually  carries  a  section  of  so-called  "chit"  wire 
(8x8,  No.  17  wire)  after  the  stone  bran  wire.  The  chits  consist  of 
broken  rice,  and  are  removed  at  this  point  to  avoid  their  being  lifted 
out  along  with  the  hulls  by  the  air  blast  which  removes  the  hulls. 
Some  hulls  go  along  with  the  chits,  and  a  large  quantity  of  hulls  may 
go  with  them,  if  it  is  desired,  or  if  proper  care  is  not  exercised. 
Wooden  valves  ahpve  the  conveyors  permit  the  chits  to  be  diverted  either 
to  the  hull  house,  or  to  the  huller,  according  to  what  they  consist  of. 
Some  mills  also  lift  almost  all  of  the  hulls  out  of  the  chits  before  mill- 
ing them. 

The  chits  are  passed  into  the  hullers.  In  some  mills,  they  are  milled 
on  a  separate  huller,  which  is  the  better  plan,  but  in  many  mills  they 
are  mixed  with  the  whole  brown  rice  in  one  or  more  hullers.  It  is 
of  course  difficult  to  mill  the  broken  rice  without  breaking  more  of 
the  whole  rice,  for  which  reason  it  is  better  to  mill  the  chits  separately. 

TABLB  12.     COMPOSITION  OF  RESIDUE  FROM  STONE  BRAN  AFTER  HULLS  HAVE 

BEEN  DEDUCTED. 
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20.92 
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36.73 
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41.96 
42.98 


129.38 
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3.53 

6.16 

10.54 
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15.23 
7.73 
7.50 

12.84 
7.42 


5.42 
18.59 


12.06 
7.28 
4.78 
8.18 
1.41 


6.74 
17.52 


The  rice  bran  from  the  huller  milling  chits  alone,  or  with  brown 
rice,  contains  hulls  in  addijfcion  to  the  true  rice  bran.  The  quantity 
of  hulls  will  depend  upon  the  amount  present  in  the  chits. 

Table  No.  23  shows  the  analyses  of  chits  and  of  huller  bran  from  a 
huller  milling  chits  alone.  The  product  contains  20.45  per  cent,  crude 
fiber.  Calculating  the  hull  content  by  the  method  previously  given,  we 
find  that  this  huller  bran  contains  40  per  cent,  rice  hulls.  The  quan- 
tity is,  however,  really  larger,  since  the  huller  bran  from  the  chits  con- 
tains a  larger  proportion  of  ground  or  finely  broken  rice,  than  the  or- 
dinary huller  bran,  and  as  this  rice  contains  less  fiber  than  rice  bran, 
the  calculation  gives  low  results. 

Rice  millers  claim  that  the  quantity  of  chits  is  small,  and  that  the 
amount  of  hulls  which  get  into  rice  bran  in  this  way  is  not  at  all  large. 
A  miller  may,  however,  run  up  the  hull  percentage  in  this ^^^(f^hgr 
intentionally  or  through  carelessness.  '^  "^^    ^  o 
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HuUer  Bran, 

When  the  rice  reaches  the  hullers,  practically  all  the  unhulled  rice 
has  been  removed  by  the  paddy  machines,  and  only  the  brown  rice  ia 
present.  There  may  be  some  grains  carrying  hulls,  but  the  percentage 
is  small. 

In  tiie  bottom  of  the  huller  is  what  is  known  as  the  huller  bottom, 
or  sieve,  which  allows  the  bran  to  discharge  through  it.  It  consists 
of  sheet  steel  punctured  with  slits  about  oui'-half  inch  long,  and  from 
o/Gl-  to  4/64  inch  widq.  The  bran  which  ]»:!<sos  through  contains  some 
broken  rice.  This  is  reuiov(  d  in  a  reel  with  screen  wire,  14x14,  .028, 
and  goes  to  the  sc^cond  hulliT  or  to  the  cones,  as  the  case  may  be. 
Ev(!ntually  a  portion  fiiuls  its  way  baek  to  tlie  bran. 

Table  \o.  VZ  gives  the  couijxjsition  of  a  number  of  samples  of  huller 
bran.  One  oi-  two  of  those  samples  were  evidently  hullers  receiving 
dhit^  in  addition  to  the  brown  rie(\  (See  also  comparsion  in  Table 
Xo.  10.) 


TABLE  13.     COMPOSITION   OF  RICE  Hl'LLER   BRAN. 
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Averairt:^  aic*  made  separately  for  Ibe  lloiiduras  rice.  Blue  Kose,  and 
Ja})an.  The  bran  from  tlie  Blue  Rose  and  the  Japan  rice  contains  a 
hig]ier  avera<.'e  percentaire  of  cnule  fiber.  Accordinif  to  some  rice  mill- 
ers. Blue  Eose  ri^e  is  covr^red  with  a  hard,  tliiu  coatinir,  and  not  only 
does  not  yield  as  mucli  bran,  but  (hvi^  not  br(^ak  or  rub  off  as  much  as 
does  the  ITouduras  lice.    Tlius,  the  averaizi*  crude  if)i^gdi3^Vtb^l3itM(iIon- 
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duras  huller  brans  is  6.72  per  cent.,  and  the  average  combined  protein 
and  fat  is  29.93.  The  average  crude  fiber  in  the  four  Japan  huller 
brans  is  9.12,  or  2.40  per  cent,  more  than  the  Honduras,  with  30.68 
per  cent,  combined  protein  and  fat.  The  average  crude  fiber  in  the 
ten  Blue  Rose  huller  brans  is  8.47,  or  1.75  per  cent,  more  than  in  the 
Honduras  huller  bran,  with  34.07  per  cent,  combined  protein  and  fat, 
which  is  4.14  more  than  that  in  tlie  Honduras,  and  3.39  more  than 
that  in  the  Japan.  Individual  analyses  differ  quite  decidedly  from 
thesf  averages,  but  it  is  clear  that  the  Blue  Rose  huller  bran  is  richer 
in  protein  and  fat  than  either  of  the  other  varieties.  The  difference 
in  crude  fiber  is  perhaps  due  partly  to  a  higlier  hull  content.  The  Blue 
Rose  huller  bran  averages  1.55  per  cent,  insoluble  ash  and  the  Hon- 
duras 1.26  per  cent.  The  difference  is  0.29  per  cent.,  which,  if  due  to 
the  presence  of  rice  hulls,  would  equal  0.29X2.15=0.62  per  cent,  crude 
fiber  difference  in  the  rice  hulls.  The  total  difference  in  crude  fiber  is, 
however,  1.75.  The  huller  bran  of  the  Blue  Rose  in  itself  contains 
more  crude  fiber  than  the  huller  bran  of  Honduras  rice.  This  may  be 
due  to  the  fact  that  more  of  the  rice  itself  goes  into  the  Honduras 
huller  bran.  If  the  insoluble  ash  in  the  huller  bran  i?  assumed  to  come 
from  rice  hulls,  as  it  probably  does,  then  the  average  crude  fiber  from 
rice  huUls  in  the  brans  would  be : 

Honduras 2.70% 

Japan  3.01% 

Blue  Rose 3.33% 

The  net  average  crude  fiber  in  the  huller  bran,  free  from  hulls, 
would  then  be: 

Honduras 4.02% 

Japan  6.11  % 

Blue  Rose 5.14% 

« 
We   prefer,  however,  to  base  calculations  upon   the  huller  bran  as 
actually  secured  from  the  machines. 

Cone  Bran. 

The  cones  usually  take  the  place  of  the  second  break  hullers.  Some 
mills  have  no  cones,  but  use  second,  or  more  rarely,  third  break 
liullers,  and  then  the  brushes.  For  this  reason,  the  by-product  belongs 
with  the  rice  bran  rather  than  with  the  polish.  If  cone  bran  is  sold 
separately,  a  more  appropriate  term  is  rice  cone  meal,  ^fost  mills  mix 
it  in  with  the  huller  bran  and  the  stone  bran. 

Table  Xo.  14  shows  the  composition  and  the  average  composition  of 
the  cone  bran.  As  compared  with  the  huller  bran,  it  contains  less 
crude  fiber  and  slightly  less  ash.  As  (ompared  with  the  rice  polish,  it 
contains  more  protein,  fat,  fiber,  and  ash.  and  less  nitrogen- free  extract. 
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table  14.   bran  from  pearling  cones. 
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Rice  hulls  have  a  very  low  feeding  value,  as  they  are  digested  to 
a  very  small  extent  by  animals.  It  has  even  been  claimed  that  they 
are  irritating  and  dangerous  to  th(!  stomach  and  intestines  of  animals, 
but  there  is  no  definite  evidence  that  such  is  the  case.  They  have,  how- 
ever, a  very  low  feeding  value,  and  may  be  considered  more  of  a  filler 
than  anything  else.  Rice  hulls  contain  about  0.3  pound  digestible 
protein  in  every  100  pounds,  which  is  about  one-tenth  of  the  digestible 
protein  in  Johnson  grass  hay,  or  one  one-hundred-twentieth  of  that  in 
cottonseed  meal.  They  have  a  productive  value  of  approximately  3.2 
pounds  per  hundred.  That  is  to  say,  100  pounds  ground  rice  hulls 
will  produce  3.2  pounds  fat  on  an  animal  already  receiving  enough 
feed  for  maintenance.  This  is  about  two-fifths  the  productive  value 
of  Johnson  grass  hay,  one-fourth  the  productive  value  of  wheat  bran, 
and  one-sixth  the  productive  value  of  cottonseed  meal.  Rice  hulls  have 
a  lower  feeding  value  than  any  hay,  straw,  or  fodder  sold  in  Texas. 

Table  Xo.  15  shows  the  composition  of  some  samples  of  rice  hulls 

TABLE  15.     RICE  HULLS. 
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coUected  in  the  course  of  tliis  investigation.  The  quantity  of  crude 
fiber  varies  from  35.22  to  46.37  per  cent.  The  average  is  39.05,  and 
we  will  base  our  calculations  upon  39  per  cent. 

Rice  hulls  contain  high  quantities  of  ash,  most  of  which  is  silica, 
and,  therefore,  appears  as  insoluble  ash.  The  insoluble  ash  varies  from 
13.69  to  20.84  with  an  average  of  17.52  per  cent.  The  average  ratio 
of  crude  fiber  to  insoluble  ash  is  2.15  to  1.  The  percentage  of  insolu- 
ble ash  may  be  used  to  estimate  the  quantity  of  rice  hulls  in  a  feed. 
In  the  case  of  rice  bran,  however,  insoluble  ash  from  the  dirt  in  the 
stone  bran  is  also  present.     (See  under  stone  bran.) 

rice  bran. 

Commercial  rice  bran  consists  of  a  mixture  of  the  stone  bran,  the 
bran  from  the  hullers,  and  the  cone  bran.  Some  mills  mix  the  cone 
bran  with  the  rice  polish  and  sell  it  as  polish,  and  some  sell  it  sepa- 
rately as  cone  meal,  but  since  the  cones  take  the  place  of  a  huller,  the 
product  is  really  bitm  and  belongs  with  the  bran.  When  the  cone  bran 
is  omitted,  the  mixed  bran  contains  a  larger  proportion  of  the  inferior 
product,  stone  bran,  than  it  otherwise  would  contain. 

Some  few  rice  millers  also  have  a  tendency  to  consider  the  rice 
bran  as  a  mixture  of  all  by-products  of  the  rice  milling  supposed  to 
have  a  feeding  value,  and  accordingly  wish  to  put  in  it  dust,  light  rice, 
or  a  portion  of  the  light  rice,  and  sometimes  ground  chicken  feed,  or 
other  by-products  of  the  milling.  Such  additions  would  be  considered 
as  adulterants,  since  these  by-products  can  in  no  sense  be  considered 
as  rice  bran.  If  any  such  by-products  are  added,  the  product  should 
be  sold  as  a  mixed  feed. 

There  is  also  a  tendency  on  the  part  of  some  mills  to  introduce  as 
much  hulls,  directly  or  indirectly,  as  they  can  get  hy  with.  Some 
attempt  to  justify  such  additions  by  a  claim  that  the  rice  hulls  pre- 
vent the  rice  bran  from  souring  or  heating,  and  keep  it  in  better  con- 
dition. If  rice  hulls  had  this  effect,  of  course  their  addition  would  be 
justified,  but  the  mixture  would  not  be  rice  bran,  and  the  purchaser 
would  still  have  the  right  to  know  what  he  was  getting,  and  how  much 
excess  hulls  were  present.  The  objection  would  not  be  to  making  the 
mixture,  but  to  misrepresentation,  or  deceit  in  selling  the  goods.  How- 
ever, the  fact  has  not  been  well  established  that  the  addition  of  rice 
hulls  helps  to  keep  the  bran. 

In  November,  1915,  the  Texas  rice  millers  at  a  public  hearing  in  re- 
gard to  rice  by-products,  held  at  their  request,  asked  that  the  crude  fiber 
in  the  definition  of  rice  bran  be  raised  from  12  per  cent,  to  15  per 
cent.  The  standard  had  been  15  per  cent,  for  a  number  of  years,  but 
had  been  lowered  to  12  per  cent,  about  a  year  previous.  The  rice  mill- 
ers stated  that  bran  with  12  per  cent,  crude  fiber  could  be  made  from 
Honduras  rice,  but  that  a  new  variety  of  rice,  Blue  Rose,  was  now  ex- 
tensively grown,  which  produced  a  bran  containing  more  crude  fiber 
than  the  Honduras.  They  also  represented  that  the  standard  of  12 
per  cent,  did  not  allow  a  sufficient  margin  for  variation  in  the  compo- 
sition of  the  bran,  due  to  variations  in  the  milling  properties  of  differ- 
ent lots  of  rice.     A  number  of  the  samples  reported  in  this  bulletin 
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were  collected  for  the  purpose  of  studying  the  questions  raised  at  this 
hearing. 

On  December  30,  1915,  the  definition  of  rice  bran  was  changed  by 
the  Texas  Feed  Control  Service  to  read  as  follows: 

"Rice  bran  is  the  cuticle  of  the  rice  grain  with  only  such  quantity 
of  hulls  as  is  unavoidable  in  the  regular  milling  of  rice.  It  must  con- 
tain not  less  than  11  per  cent,  protein,  10  per  cent,  fat,  and  not  more 
than  15  per  cent,  crude  fiber.^' 

This  definition  requires  the  rice  miller  to  exercise  due  care  to  keep 
as  much  hulls  as  possible  out  of  rice  bran.  Rice  bran  is  considered 
as  adulterated  if  it  contains  an  excess  of  hulls,  excess  of  stone  bran, 
immature  rice,  so-called  chicken  feed,  dust,  or  any  other  milling  prod- 
uct not  properly  belonging  to  rice  bran  as  defined  above,  regardless 
of  the  protein,  fat,  or  crude  fiber  present. 

Composition  of  Rice  Bran. 

Rice  bran  is  variable  in  composition,  the  variations  depending  on 
the  milling  properties  of  the  rice  and  the  milling  conditions.  The  rela- 
tive proportion  of  stone  bran  to  huller  bran  also  influences  the  com- 
position. 

The  crude  fiber  content  indicates  the  quantity  of  hulls  present. 
The  quantity  of  hulls  also  influences  the  protein  and  fat,  since  the 
higher  the  hulls,  the  lower  the  protein  and  fat.  Rice  bran  also  con- 
tains j)nlverized  or  broken  rice.  The  quantity  of  broken  rice  may  at 
times  be  10  to  15  per  cent.  The  broken  rice  also  decreases  the  pro- 
tein, fat,  and  ash,  but  does  not  increase  the  crude  fiber. 

Table  Xo.  IG  shows  the  composition  of  rice  bran  collected  for  the 
purpose  of  this  investigation.  Bran  from  Blue  Rose  or  Japan  rice 
runs  somewhat  higher  in  fiber  than  that  from  Honduras.     The  Blue 


TABLE  16.     MIXED  RICE  BRAN. 


Z, 

b 


Variety. 


CJ 

JC 

tfi 

u 

a 
3 

Z 

4 

< 

1 

c 

|i 

'c'5 

r 

'  9601 
9479 
9845 

11177 

Honduras    

13.09 
14.50 
14.2-1 
13.50 
13.94 
12.41 
13.26 
13.69 
12.71 
14.93 
14.66 
11.69 
13.25 
13.79 
14.35 
14.92 
13.62 
12.73 

10.38 
12.62 
12.96 
14.13 
13.78 
14.94 
14.42 
16.32 
14.08 
17.63 
16.71 
13.82 
15.02 
16.73 
16.96 
16.32 
15.10 
14.20 

8.45 
11.75 
13.01 

7.39 

7.22 
.17.82 
11.33 
13.04 
13.36 
10.90 

8.88 
15.47 
15.23 
10.62 
14.29 
10.24 
11.46 
10.01 

47.59 
41.21 
41.87 
44.61 
44.68 
35.28 
41.65 
34.17 
38.97 
37.60 
41.15 
35.62 
36 .  86 
40.07 
35.18 
39.61 
42.09 
44.38 

10.39 

11.95 

8.95 

10.89 

12.15 

7.16 

9.17 

9.11 

9.96 

9.91 

10.60 

10.19 

8.76 

9.77 

9.82 

9.34 

9.69 

8.15 

10.10 

7.97 

8.97 

9.48 

8.23 

12.39 

10.17 

13.67 

10.92 

9.03 

8.00 

13.21 

10.88 

9.02 

9.40 

9.57 

8.04 

10.53 

4.55 
3.18 

*2!36 
2.48 
7.10 
5.23 
7.39 
6.39 
3.46 
2.25 
8.34 
5.90 
3.65 
4.38 
2.63 
2.91 
4.36 

8.68 
9.34 
8.91 
8.95 
9.24 
7.50 
8.54 
8.57 
7.96 
9.61 
9.72 
7.32 
8.29 
9.02 
8.98 
9.78 
8.77 
8.33 

18.15 

Honduras 

17.24 

Honduras 

16.83 

Honduras 

19.57 

11190 

Honduras 

19.47 

9618 

Blue  Rose*            .    . 

15.50 

9860 
11147 

Blue  Rose -  . .  . 

Blue  Rose            

18.12 
17.04 

11148 
11149 

Blue  Rose 

Blue  Rose .        

16.63 
19.71 

11162 

Blue  Rose 

20.42 

11163 

Blue  Rose 

15.61 

11164 

Blue  Rose 

16.73 

11165 

Blue  Rose 

19.58 

11218 

Blue  Rose 

17.64 

9883 

11145 

9646 

Japan 

Japan 

Red 

19.44 
18.63 
18.96 

Average  (18) 

13.63 

14.78 

11.69 

40.14 

9.78 

9.98 

4.50 

8.75 

18  07 

^Excess  of  hulls  present. 
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Rose  rice  is  usually  hard  and  flinty,  and  does  not  rub  off  or  break  up 
finely  in  milling.  This  causes  the  huUer  bran  to  contain  more  crude 
fiber  and  also  decreases  its  quantity  relatively  to  the  stone  bran,  which 
thus  causes  another  increase  in  fiber,  on  account  of  the  greater  pro- 
portion  of  stone  bran  present. 

Table  Xo.  17  contains  the  composition  of  rice  brans  averaged  by 
periods  of  six  months  from  samples  collected  by  the  Feed  Control 
Service.  The  tables  from  which  these  averages  were  calculated  contain 
some  illegal  samples,  which  affect  the  average  to  some  extent. 


TABLE  17. 


AVERAGE  COMPOSITION  OF  RICE  BRAN  BY  PERIODS  OF  SIX  MONTHS 
(FEED  CONTROL  SAMPLES). 


Period. 


i        1 

1                 1 

o 

M 

c 

X 

1 

c: 

1  f> 

o 

•a 

'    Is 

?. 

J= 

2 

,    Z       1 

ft. 

u: 

u 

July  1, 
Jan. 1, 
July  1, 
Jan.  1. 
July  1 , 
Jan.  1, 
July  1, 
Jan,  1. 
July  1, 
Jan.  1, 
July  1, 
Jan.  1, 
July  1. 
Jan.  1, 
July  1. 
Jan. 1, 
July  1. 


1907  10 

1908  to 

1908  to 

1909  to 

1909  to 

1910  to 

1910  to 

1911  to 

1911  to 

1912  to 

1912  to 

1913  to 

1913  to 

1914  to 

1914  to 

1915  to 
1915  to 


i.  I 


£-S       a 


1 

.c-'- 

«s. 

< 

£ 

Jan.  1,  UNIX 

July  1.  Hi(i>;i 

Jan.  1.  UMm 

July  1,  llHi  I 

Jan.  1.  UMii 

July  1,  Ml  Ml 

Jan.  1.  inn 

July  1,  1*11  ] 

Jan,  1.  r.'J- 

July  1,  nil.^ 

Jan.  1,  HM- 

July  1 ,  1  ^'  I  : 

Jan.  1,  I'.H  1 

Julv  1,  ]\n  I 

Jan.  1.  r.M  . 
July  1,  I  in  I 

Jan.  1,  VJ\i> 


22 

5 

15 

3 

16 

14 

10 

19 

5 

2 

19 

14 

26 

26 

21 

33 

26 


12.34 
13.13 
12.51 
11.37 
12.96 
11.91 
12.19 
12.13 
11.84 
10.88 
12.37 
12.08 
11.74 
12.05 
12.88 
11.62 
12.41 


11.49 
12.49 
11.84 

9.10 
12.16 
10.81 
11.85 
11.04 
11.56 

8.25 
13.11 
11.53 
10.12 

9.74 
12.49 
10.25 
13.00 


9.73 
12.64 

9.89 
14.80 
12.16 
12.45 
10.61 
11.75 
11.80 

8.38 
11.61 
13.11 
12.97 
11.19 
11.58 
15.82 
14.58 


46.38 

11.21 

8.85 

8.07 

41.51 

10.57 

9.66 

8.46 

47.14 

10.29 

8.32 

8.18 

43.03 

10.57 

11.13 

7.12 

42.69 

9.44 

10.59 

8.35 

44.93 

10.31 

9.59 

7.67 

47.05 

9.11 

9.19 

7.97 

46.33 

9.51 

9.24 

7.81 

44.15 

11.43 

9.22 

7.62 

51.17 

12.90 

8.42 

7.21 

43.74 

9.42 

9.75 

7.97 

42.71 

10.30 

10.27 

7.56 

42.87 

11.88 

10.42 

7.35 

44.45 

11.04 

11.53 

7.76 

42.49 

10.49 

10.17 

8.29 

41.65 

9.54 

11.12 

7.27 

39.45 

9.33 

11.23 

7.77 

3ji 
•V  a 
P> 


17.87 
17.01 
18.24 
14.51 
17.06 
16.62 
18.19 
17.08 
16.47 
17.44 
17.80 
15.91 
15.84 
15.99 
17.18 
14.85 
16.05 


The  table  also  shows  the  average  productive  values  and  the  average 
digestible  protein  present.  These  will  be  discussed  in  a  subsequent 
section. 

HULLS  IN   RICE  BRAN. 

The  quantity  of  hulls  in  rice  bran  may  be  estimated  from  the  quan- 
tity of  crude  fiber  present.  This  estimate  may  be  based  upon  the  aver- 
age composition  of  huller  bran  and  the  average  comj)osition  of  rice 
hulls.  If  broken  rice  is  present  in  addition  to  the  hulls  and  huller 
bran,  the  figures  for  hulls  will  be  too  low. 

The  percentage  of  hulls  may  be  calculated  by  the  formula: 


X  = 


when  X  = 
F  = 
R  = 
H  = 


F— R 

H— R 

per  cent,  hulls 

per  cent,  fiber  in  the  bran 

per  cent  fiber  in  the  huller  bran 

per  cent,  fiber  in  hulls. 
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If  we  assume  the  average  fiber  in  huller  bran  to  be  8  per  cent. 
(Table  No.  13)  and  that  of  hulls  to  be  39  per  cent.  (Table  No.  15), 
the  formula  becomes 

X  =  F— 8  =  F— 8- 
39—8  31 

TJie  quantity  of  hulls  present  for  various  grades  would  then  be 
approximately : 

Crude  Fiber  Hulls 

Per  Cent.  Per  Cent. 

8  0 

10   6.4 

12   12.9 

lo   22.6 

RIOE  POIJBH. 

The  composition  of  rice  polish  is  somewhat  variable,  depending  on 
the  kind  of  rice  to  be  milled.  If  the  rice  is  soft  and  breaks  up  finely, 
or  rubs  off,  it  goes  into  the  polish.  As  the  rice  itself  is  low  in  fat 
and  protein,  its  presence  reduces  the  protein  and  fat  content  of  the 
polish.  If,  on  the  other  hand,  the  rice  is  hard  or  flinty,  and  does 
not  break  up  finely  or  rub  off,  the  polish  consists  more  largely  of  the 
outer  coating  of  the  rice  and  contains  a  comparatively  high  percent- 
age of  fat.  The  presence  of  pulverized  or  broken  rice  accounts  for 
the  low  fat  in  some  samples  of  rice  polish.  It  is  not  to  the  interest 
of  the  miller  for  rice  to  go  into  the  polish,  as  even  brewer's  rice  has 
a  higher  commercial  value  than  rice  polish. 

Table  No.  18  shows  the  composition  of  the  samples  of  rice  polish  col- 
lected along  with  the  samples  of  rice  studied  in  this  bulletin.     Table 

table  18.     RICE  POLISH,  FROM  BRUSHES. 


I 


Variety. 


U 

2 

?! 

e 

8 

(a 

«i 

t 

■s 

£ 

s 

h 

2 


9586 
9605 
9484 
9826 
9837 
9908 
9615 
9852 
9888 
9641 


Honduras 

Honduras 

Honduras 

Honduras 

Honduras 

Honduras 

Blue  Rose 

Blue  Rose 

Japan 

Red  Rice  Series . . 

Average  (10) 


12.91 

5.62 

2.18 

12.79 

7.75 

2.79 

13.02 

6.23 

1.52 

14.45 

11.35 

1.90 

11.13 

6.71 

1.63 

14.24 

9.22 

2.28 

14.03 

12.95 

2.53 

11.39 

11.27 

2.00 

12.59 

10.23 

2.13 

12.24 

9.34 

2.20 

12.88 

9.07 

2.12 

66.17 
60.34 
66.25 
58.44 
67.28 
59.43 
55.70 
61.46 
60.33 
62.76 


9.84 

10.76 

10.57 

10.31 

10.30 

10.14 

8.86 

9.91 

9.98 

8.46 


61.81 


9.91 


3.26 

5.57 

2.41 

3.55 

2.95 

4. 

5.93 

3.97 

4.74 

5.00 


4.21 


.76 

1.36 

.12 

'.*53 


.33 
.4S 


.60 
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No.  19  contains  the  composition  of  rice  polish  averaged  by  periods  of 
six  months,  from  samples  collected  for  the  Feed  Control  Service.  The 
average  digestible  protein  and  productive  values  are  also  given;  these 
are  discussed  in  the  next  section. 


TABLE  19. 


AVERAGE  COMPOSITION  OF  RICE  POUSH  BY  PERIODS  OF  SIX  MONTHS 
(FEED  CONTROL  SAMPLES). 


Period. 

if 

q 

'v 

1 

1 

o 

1. 

Co 

11 

i 

Q 

li 

3« 

z 

1 

•5 

8 

Z 

i 

P> 

July  1.  liOTtoJan.  1.  1908 

20 

11.97 

9.18 

I  f^ 

61.46 

9.79 

4.97 

8.06 

20.31 

Jan.  1.  1908  LoJuly  1.  1908 
July  1.  19ij8  to  Jan.  1.  1909 
Jan.  1,  19l>iLto  July  1.  1909 

3 

12.39 

10.72 

3  62 

59.07 

9.49 

4.71 

8.34 

20.58 

16 

12.68 

9.12 

2  72 

61.53 

9.31 

4.64 

8.53 

20.41 

2 

12.75 

9.01 

2AiB 

59.15 

10.46 

6.05 

8.58 

19.82 

July  1,  190J  to  Jan.  1.  1910 

16 

13.23 

10.87 

3    10 

58.23 

9.02 

5.25 

8.90 

20.61 

Jan.  1,  1910  lo  July  1,  1910 

4 

12.13 

8.36 

2  2^ 

62.97 

10.22 

4.06 

8.16 

20.28 

July  1,1910  to  Jan.  1.1911 

5 

12.10 

9.87 

i  70 

60.78 

9.87 

4.68 

8.14 

20.52 

Jan.  l.l«tl  to  July  1.  1911 

9 

12.56 

10.58 

3  "i? 

57.49 

9.81 

6.19 

8.45 

20.13 

July  1.19U  to  Jan.  1.  1912 

6 

11.56 

8.11 

2  a2 

62.45 

10.89 

4.47 

7.78 

19.95 

July  1,1912  to  Jan.  1.  1913 

14 

11.81 

10.21 

2  .SS 

60.84 

8.90 

5.36 

7.95 

20.65 

Jan.  1,  1913  to  July  1,  1913 

2 

12.80 

10.95 
7.40 

u.r9 

58.94 

9.69 

4.83 

8.61 

20.74 

Jan.  1.1914  to  July  1.  1914 

15 

11.52 

i,  18 

62.20 

11.39 

5.11 

7.75 

19.55 

July  1.1914  to  Jan.  1.  1915 

20 

12.29 

9.45 

2  :*3 

39.80 

10.36 

5.57 

8.27 

20.11 

Jan.  1.  1915  to  July  1,  1915 

2 

12.41 

7.79 

I.W8 

63.65 

10.30 

3.91 

8.35 

20.21 

July  1.1915  to  Jan.  1.  1916 

13 

12.85 

10.17 

J.  61 

59.63 

9.32 

5.42 

8.65 

20.52 

THE  FEEDING  VALUE  OF  BRAN  AND  POLISH. 

The  feeding  value  of  rice  bran  and  rice  polish  depends  upon  (a) 
the  quantity  of  digestible  nrotein,  (b)  the  productive  value,  and  (c) 
the  suitability  to  the  animal. 

The  digestible  protein  is  used  for  the  purpose  of  building  or  repair 
of  muscle,  cell  tissue,  and  organs  of  the  body,  which  are  chiefly  com- 
posed of  proteids.  It  is  also  used  for  hair,  wool,  and  for  the  casein 
of  milk. 

The  productive  value  is  expressed  in  terms  of  fat,  and  is  the  quan- 
tity of  fat  that  would  be  produced  on  a  fattening  animal  when  added 
to  a  ration  already  suflBcient  to  supply  the  needs  of  the  animal  for 
maintenance.  It  represents  the  part  of  the  feed  available  for  body 
uses,  after  all  losses  have  been  deducted,  due  to  digestion,  fermenta- 
tion, and  body  activities  necessary  to  prepare  the  food  for  the  use  of 
the  animal. 

The  productive  value  is  used  for  heating  the  animal  body  and  for 
supplying  it  with  energy  to  be  used  in  body  motions,  beating  of  the 
heart,  and  other  vital  activities.  \i  is  also  used  for  the  production  of 
body  fat,  or  the  sugar  and  fat  of  milk.  It  also  furnishes  the  energy 
used  when  an  animal  works. 

Animals  require  more  productive  value  in  their  food  than  they  do 
protein.  For  example,  while  a  fattening  steer  that  weighs  1000  pounds 
requires  only  1.8  pounds  of  digestible  protein,  he  should  receive  from 
2.8  to  3.6  pounds  productive  value. 

The  digestible  protein  and  the  productive  values  are  ascertained  by 
means  of  digestion  experiments  and  other  tests  with  animals.     Diges- 
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tion  experiments  with  rice  bran  and  rice  polish  are  given  in  bulletin 
No.  166  of  this  Station.  The  digestible  protein  of  a  given  feed  is 
found  by  multiplying  the  protein  by  the  co^cient  of  digestibility  of 
the  protein.  The  productive  value  is  ascertained  by  multiplying  each 
constituent  of  the  feed  by  its  production  factor,  and  adding  the  prod- 
ucts. If  the  value  for  crude  fiber  is  negative,  it  is  subtracted.  (See 
Bulletin  No.  185  for  a  discussion  of  these  factors.) 

Since  the  values  of  rice  bran  and  rice  hulls  are  difiPerent,  the  pro- 
portion of  hulls  in  rice  bran,  which  can  be  judged  by  the  crude  fiber 
content,  affects  the  production  coeflBcients.  The  production  coeflBcients 
for  different  grades  of  rice  are  given  in  Table  No.  20. 

TABLE  20.     PRODUCTIVE  COEFFICIENTS  OF  RICE  BY-PRODUCTS. 


1 

J 

d 

s 

<a 

t 

I 

5 

2 

u 

e 

h 

z 


m 


Ricelbran.  8  per  cent  fiber  (7-9).  0  hulls 

Rice  bran.  10  per  cent  fiber  (9-11).  6.4  hulls 

Ric<bran.  12  per  cent  fiber  (11-13).  12.9  hulls. . . 
Ric<bran.  15  per  cent  fiber  (13-16.5),  22.6  hulls. 
Rice^ran,  19  per  cent  fiber  (16.5-19).  32.3  hulls 

Rice'bran,  20  per  cent  fiber  (19-21) 

Hulls 

Polish 


.155 

.5^10 

.023 

.217 

.153 

.539 

0 

.211 

.151 

.538 

—  016 

.205 

.147 

.5if\ 

—  ,012 

.196 

.142 

.5.13 

-  0 12 

.185 

.138 

.Slid 

—  .048 

.178 

.024 

.31S 

-.070 

.087 

.158 

.4W 

-.010 

.227 

.663 

.654 

.644 

.626 

.604 

.588 

.10 

.673 


The  methods  used  in  working  these  out  are  readily  seen  by  reference 
to  Table  No.  21  and  are  described  in  a  subsequent  section. 
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The  productive  values  and  digestible  protein  of  the  average  rice 
brans  and  rice  polish  are  given  in  Tables  Nos.  17  and  19,  in  connec- 
tion with  the  average  composition.  Table  No.  16  also  shows  the  com- 
position of  the  rice  bran  collected  in  connection  with  these  studies. 

Excluding  9618,  .which  contains  an  excess  of  hulls,  the  mixed  bran 
samples  collected  vary  in  digestible  protein  from  7.32  to  9.78  pounds 
in  100  pounds,  and  the  productive  values  from  15.61  to  20.42  pounds 
per  100  pounds.  This  is  quite  a  decided  variation  in  feeding  value, 
especially  in  productive  value. 

The  averages  for  the  rice  bran  (Table  N*o.  17)  vary  from  7.12  to 
8.46  pounds  digestible  protein  in  100  pounds,  and  from  14.85  to  18.24 
pounds  productive  value  expressed  as  fat.  This  is  also  a  decided  aver- 
age variation  in  feeding  value.  Some  of  the  samples  included  in  the 
averages  were  adulterated  with  hulls. 

The  variations  are  due  chiefly  to  variations  in  fat  and  crude  fiber. 
Increase  in  crude  fiber  decreases  the  feeding  value;  increase  in  fat  in- 
creases the  feeding  value. 

The  average  digestible  protein  in  rice  polish  (Table  No.  19)  varies 
from  7.75  to  8.90,  and  the  productive  value  from  19.55  to  20.74.  The 
rice  polish  does  not,  therefore,  vary  in  average  yearly  composition  as 
much  as  does  the  rice  bran,  and  it  has  a  higher  productive  value. 

Calcviaiion  of  Prodxiction  Coefficients. — The  method  of  calculating 
the  production  coeflScients  of  various  grades  of  rice  bran  is  as  follows 
(see  Table  No.  21)  : 

Starting  with  rice  bran  containing  12  per  cent,  fiber,  and  of  the 
assumed  average  composition  (L),  we  estimate  that  it  contains  in  100 
poinds,  12.9  pounds  hulls  of  the  composition  (B).  Subtracting  the 
constituents  calculated  to  be  present  in  this  quantity  of  hulls  from  the 
constituents  in  100  pounds  bran  (L),  we  have  87.1  pounds  residue, 
containing  the  nutrients  (C),  which,  calculated  to  100  pounds,  gives 
the  composition  of  rice  bran  assumed  to  contain  8  per  cent,  crude  fiber, 
to  be  A  =  C,  as  given  in  the  table. 
87.1 

The  composition  of  other  grades  of  rice  bran  are  then  calculated  on 
the  basis  of  the  quantity  of  hulls  (B)  and  of  bran  containing  8  per 
cent,  fiber  (A),  necessary  to  give  the  desired  fiber  content. 

Next,  using  the  production  coefficients  found  for  12  per  cent,  fiber 
bran  (H)  and  for  hulls  (I),  the  productive  values  of  12  per  cent,  fiber 
bran  (HL)  and  of  hulls  (IB=K),  are  calculated. 

Then  from  the  productive  values  of  each  constituent  of  100  pounds 
of  12  per  cent,  bran  (HL),  we  subtract  the  productive  value  of  each 
constituent  in  12.9  pounds  hulls  (.129K).  The  residue  (M)  shows  the 
productive  value  of  each  constituent  of  the  quantity  (C),  and  divid- 
ing M  by  C,  we  obtain  the  production  coefljcients  of  the  constituents 
of  8  per  cent,  fiber  bran  (M/C).  The  productive  values  of  each  con- 
stituent in  100  pounds  (P)  is  secured  by  dividing  M  by  .871. 

The  production  coefficients  of  the  other  grades  are  now  secured  by 
using  the  production  coefficients  (P)  of  the  8  per  cent.  bran.  Thus 
for  10  per  cent,  fiber  bran,  we  calculate  the  productive  values  of  93.6 
pounds  of  8  per  cent,  bran   (.936P)  and  add  the  productive  value  of 
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6.4  pounds  hulls  (.064K).  The  sum  is  the  productive  value  of  the 
constituents  of  10  per  cent,  bran  of  the  composition  S,  and  by  divid- 
ing by  S,  we  secure  the  values  for  the  production  coefficients  of  10  per 
cent,  fiber  bran   (R/S).     See  Table  No.  21. 

The  productive  values  of  the  other  grades  are  secured  in  the  same 


wav. 


THE  EXTRACTION   OF   FAT  FROM   RICE  BRAN. 


Eice  bran  contains  fairly  large  quantities  of  fat,  and  rice  huller 
bran  still  larger  percentages.  The  matter  of  extracting  this  fat  com- 
mercially has  been  considered.  In  order  to  extract  the  oil,  it  would 
be  necessary  to  erect  a  separate  plant  and  take  it  out  by  means  of 
gasoline  or  some  other  solvent.  It  is  hardly  likely  that  such  arrange- 
ments in  connection  with  a  rice  mill  would  give  satisfactory  results. 
This  process  is  somewhat  expensive.  It  is  also  claimed  that  the  oil  is 
suitable  only  for  the  purpose  of  making  soap.  A  plant  was  erected  at 
Crowle}^,  Louisiana,  for  the  purpose  of  extracting  the  fat  from  rice 
bran,  but  for  some  reason  or  other  the  venture  did  not  prove  profitable 
and  the  project  was  abandoned. 

MINERAL  CONSTITUENTS   OF  BY-PRODUCTS. 

Table  No.  22  shows  the  mineral  constituents  of  the  by-products 
analyzed  in  connection  with  this  investigation,  variable  numbers  being 
averaged.     See  Table  No.  26  for  details. 

TABLE  22.— AVERAGE  COMPOSITION  OF  RICE  BY-PRODUCTS. 


.2 

i 

i 

i 

9i 

s 

;3 

ei 

1 

li 

5 

m 

C 

e 

s. 

Hull  ashes 

0.57 
1.39 
3.47 
3.19 
2.84 

0.58 
0.61 
1.42 
1.58 
1.09 
0.24 
0.66 

96.97 





.57 

M 

.09 
.13 
.11 
.09 

0.12 
0.52 
1.21 
1.21 
0.93 
0.09 
0.62 

Stone  bran 

0.78 
1.20 
1.55 
1.71 
0.24 
1.27 

1.15 
4.51 
2.15 
3.12 
0.43 
2.26 

13.87 

Hulier  bran 

7.76 

Cone  meal 

5.81 

Mixed  bran 

10.13 

Hulls 

18.14 

Polish 

1.73 

3.47 

The  mixed  bran  contain?  on  an  average  2.84  per  cent,  phosphoric 
acid  and  1.09  per  cent,  potash.  There  is  also  present  2.18  per  cent, 
nitrogen.  With  phosphoric  acid  and  potash  at  6  cents  and  nitrogen 
at  20  cents,  the  mixed  rice  bran  would  have  a  fertilizer  valuation  of 
$13.43  per  ton.  Spoiled  rice  bran,  unsuitable  for  feeding,  could  thus  be 
used  for  fertilizing  purposes. 

By  properly  saving  the  manure,  it  ought  to  be  possible  to  recover 
from  50  to  75  per  cent,  of  the  fertilizing  value  of  rice  bran.  In  order 
to  do  this,  the  liquid  manure  must  be  saved  as  well  as  the  solid  manure. 
If  one-half  of  the  fertilizinor  value  were  saved,  this  would  represent 
$6.72  for  each  ton  of  rice  bran  fed,  a  value  well  worth  saving. 

Digitized  by  V^OOV  \kl 


The  Composition  of  Rice  and  Its  By-pboduots. 


37 


Kice  polish  would  have  a  fertilizer  valuation  of  $10.89  per  ton  if 
we  use  the  same  valuations  as  those  above.  It  contains  on  an  average 
2.00  per  cent,  nitrogen. 

Rice  by-products  contain  more  magnesia  than  lime.  This  is  evident 
in  all  the  analyses,  except  those  of  the  hulls. 

SUGARS   AND   PENTOSANS. 

See  Table  No.  22  for  averages,  and  Table  No.  26  for  details.  The 
mixed  bran  is  richest  in  reducing  sugars,  perhaps  on  account  of  the 
inversion  of  some  of  the  disaccharoses.  The  huller  bran  is  richest  in 
disaccharoses.  The  hulls  contain  the  most  pentosans,  as  might  be  ex- 
pected from  their  woody  nature.  The  by-products  (except  hulls)  arc 
also  rich  in  starch,  which  was  not  detennined  in  this  work. 

DUST. 

Analyses  of  various  samples  of  dust  are  given  in  Table  No.  23. 
These  samples  are  all  high  in  ash  and  insoluble  ash,  with  the  excep- 
tion of  that  from  the  aspirator  on  stone  bran  reel,  showing  the  presence 
of  considerable  amounts  of  dirt.    They  are  also  low  in  protein  and 

TABLE  2S.     DUST. 


o 
2 


2 


i 

1 

1 

a 

1 

Is 
z 

1 

i 

I 


9617 
9827 
9836 
9896 
9865 
9889 
11186 

11191 
11203 


Fh>in  rou^h  diyen,  Blue  Rose.  .  . 

Hondoras 

FVom  chaff  grinder 

FVom  rough  monitor,  Honduras . . 

Dust 

Dust 

Ftom   cvclone  from   rough   rice 

shaker 

From  aspirator  on  stone  bran  reel 
From   cyclone   from   rough  rice 

shaker 

Average  (9) 


5.58 
9.68 
4.97 
6.46 
4.73 
6.15 

3.69 
12.00 

3.94 


6.36 


2.56 
3.08 
1.80 
4.12 
2.05 
2.46 

1.97 
13.48 

1.10 


3.62 


16.03 
27.28 
22.40 
19.83 
30.12 
29.01 

24.31 
13.96 

18.94 


23.54 


25.50 
32.00 
25.67 
36.29 
30.66 
31.87 

30.55 
39.58 

24.64 


30.76 


7.37 
9.01 
7.05 
8.80 
8.24 
7.51 

8.16 
9.50 

7.19 


8.09 


32.96 
18.95 
38.11 
24.50 
24.20 
23.00 

31.32 
11.48 

44.19 


27.63 


29.58 
17.69 
36.21 
21.75 
22.59 
21.61 

29.L 
5.57 

42.11 


25.17 


fat,  and  high  in  fiber,  showing  the  presence  of  much  woody  material. 
On  account  of  the  quantity  of  dirt,  the  high  fiber,  and  the  low  feeding 
value  shown  thereby,  the  dust  from  rough  rice  must  be  considered  of 
very  inferior  feeding  value  and  not  at  all  a  desirable  feed. 

The  addition  of  such  dust  to  rice  bran  or  other  rice  by-products, 
must,  therefore,  be  considered  as  a  serious  adulteration.  The  presence 
of  this  dust  in  a  feed  is  highly  objectionable. 


MISCELLANEOUS. 


Table  No.  24  shows  analyses  of  some  miscellanous  samples. 
The  fiber  and  insoluble  ash  in  the  chits  going  to  the  huUers  show 
the  presence  of  rice  hulls.  Digitized  by  ^OO^ie 
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Light  rice  conriste  largely  of  hulls  and  has  a  low  feeding  value. 
The  same  is  true  of  immature  rice,  which  is  another  name  for  the 
same  thing.     light  rice,  ground,  and  separated  partly  from  the  hulls. 


TABLE  24.     MISCBLLANBOUS. 


l  I 


t 


z 


m 


111S5 
11197 
11199 
11201 
11202 


11215 
1121« 


ChiU,  oocf  to  holler . 


Laghti 

Light  rice  tallingi. 

Immature  rice 

Chits  going  into  holler 

11200  Holler  bran  from  huDer  receiving 

chits 

Light  rice  after  being  groond 

Light  rice,  tailings  discarded 


Average. 


8.69 
5.44 
6.78 
7.45 
8.94 

9.81 
4.73 
2.75 


6.83 


4.88 
1.96 
1.77 
1.88 
7.22 

10.32 
2.70 
0.94 


3.96 


10.88 
34.57 
25.11 
20.70 
8.49 

20.45 
35.30 
42.34 


24.73 


57.78 
32.68 
32.06 
47.48; 
56.94 

39.73 
30.07 
25.89 


40.32 


10.93      6.84 
7.74!   17.61 
7.28   27.00 
13.96 
7.89 


8.53 
10.52 

7.15 
9.06 
9.26 


8.81 


12.54 
18.12 
18.82 


15.35 


4.90 
16.31 
21.55 
12.35 

5.0s 

9.04 
16.86 
17.82 


12.98 


consists  chiefly  of  rice  hulls.     The  addition  of  light  rice  to  rice  bran 
is,  therefore,  practically  equivalent  to  adulteration  with  rice  hulk. 


BICE  HULL  A8HE6. 


Bice  hull  ashes  consist  chiefly  of  silica  and  contain  little  plant  food. 
Analyses  of  several  samples  are  given  in  Table  No.  25.  They  contain, 
on  an  average,  in  100  pounds,  0.58  pound  phosphoric  acid  and  0.57 
pound  potash.  If  we  assume  a  valuation  of  6  cents  a  pound  for  phas- 
phoric  acid  and  6  cents  for  potash,  the  valuation  per  ton  would  be 


TABLE  IS,     HULL  ASHES. 


1! 

Insoluble 
ash. 

Lime. 

^T- 

Potash. 

Phos- 
phoric 
acid. 

9610 

97.85 

.24 

.01 

.08 
.62 
.80 
.71 
.39 
1.01 
.35 
.71 

.36 

186 

1.73 

m 

.21 

91 

.41 

•564 

95.28 

.90 

.23 

.44 

11§§I 

.20 

11379 

.60 

11380 

.63 

Average 

96.97 

0.57 

0.12 

0.58 

0.57 

$1.38.  This  would  be  above  the  normal  value,  as  all  the  phosphoric 
acid  is  not  available.  If  we  assume  a  valuation  of  40  cents  for  pota?h 
(which  price  has  been  reached  under  war  conditions),  the  rice  hull 
ashes  would  have  a  valuation  of  $5.26  per  ton.  Polish  at  40  cents  a 
pound  is,  however,  entirely  too  expensive  to  use  as  a  fertilizer,  and  we 
consider  the  first  valuation  ($1.38  per  ton)  to  represent  more  nearly 
the  fertilizing  value  of  the  ashes.     Although  this  value  ^Jo^^  farmers 
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could  afford  to  haul  the  ashes  home,  if  they  were  given  to  them,  when 
their  wagons  would  otherwise  return  empty. 


TABLE  26.     MISCELLANEOUS. 


o 
Z 

J 

^ 

.2 

1 

1 

s 

1 

a 

fld 

0 

9590 

Stone  Bran. 

.15 
.13 
.20 
.21 
.13 
.15 
.11 
.17 
.17 

.52 
.70 
.47 
.43 
.41 
.46 
.38 
.38 
.92 

.72 

1.55 

10.43 

.82 

2.36 

9613 

9602 

.60 
.60 

1.21 

.50 

1.10 

13.77 
14.53 
16.44 
15.37 
16.60 
14.61 
13.37 
12.02 
14.48 
12.01 
12.85 

.48 
1.04 

.50 

9476 

.59 

9823 

9857 

9846 

.52 

9907 

9887 

11152 

1.32 
1.13 
1.74 
1.67 
1.75 
1.06 

11153 

11154 



11155 

11156 

11157 

11166 

11168 

1.48 
1.19 
2.33 

11169 

11179 

Averas® 

.16 

.11 
.10 
.06 
.01 

>2 

I -10 
I    10 
1    13 
1/29 

.61 

1.18 
1.08 

'i:32 
1.08 
3.40 
1.39 

t.3t> 

2.96 
a. 49 
S.o9 

13. S7 

4.54 
4.90 
8  9a 

.78 

1.34 
1.48 

1.15 

9593 

Cone  Meal. 

3.43 

9483 

2.35 

9820 

9859 

2.35      &.fi5 

9844 

3.08 
3.49 

4.63 
4.1« 
8.72 
4  A3 

9899 

9884 

.19 

t    12 

1.83 

.66 

11194 

Average 

Bran  from  Fi^l  Huller. 

9584 

.09 
.12 

1.21 

1  29 

1.58 
1.51 

3.19 

3.48 
3.26 
3.22 
3.57 
3.40 
4.44 
3.91 
3.35 
3.28 

3.14 

5.81 

7,60 

1.55 

1,02 

2.15 
4.04 

9614 

9606 

1.28 
"i.'46 

964a 

10 

.12 

U 

12 

.17 

.10 

1.16 
1.06 
1.J9 
1.17 
1.13 
1.26 

6.67 
7.1fj 

,64 

5.09 

9828 

9858 

H.15 
8.48 
7,71 

8.08 
7  yi 

9834 

9904 

9886 

'  1.93 

1115S 

11159 

' 

11160 

11161 

3.41      R.01 

11170 

3.37 
3.69 
3,23 

3.39 
3.03 
4.05 

11171 
11172 
11173 

L  .  . 

7.82 

r' 

.... 

1 

wv.v. 

11178 

1 ' " ' 

i  ^  ■  ■  -  ■ 

11180 

*■»--*- 

i 

Average 

0.12 

1.21 

1.42 

3.47 

7.76 

1.20 

4.57 
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TABLE  26.     MISCELLANEOUS— ContinBed. 


d 

• 

6 

8 

§ 

i 

1 

— r 

R.  Sugar. 

i 

c 

9618 

Mixed  Bran. 

.16 
.13 
.14 
.13 

.92 

.83 

1.14 

.83 

11.80 
7.69 
8.43 

14.39 

9601 

1.09 

"i;67 

1.12 

2.75 
3.36 
2.21 

1.54 



2.03 

9646 

9479 

1.63 

1.71 

9845 

9883 

.10 
.03 
.14 
.18 
.12 
.14 

1.28 
.99 

1.00 

1.28 
.88 

1.04 

1.97 

5.58 

9860 

1 

11145 

2.85 
3.43 
2.33 
3.01 
3.07 
2.58 
2.52 
2.08 
3.87 

8.74 
9.79 
9.92 

11147 

11148 

• 

11149 

11162 

11163 

11164 

11165 

11177 

11146 

.14 

.79 

10.27 

Average 

.13 

.14 
.13 
.11 
.13 
.10 
.09 
.09 
.11 
.11 
.11 

.93 

.10 
.12 
.17 
.09 
.11 
.08 

.a5 

•.06 
.04 
.14 

1.09 
.30 

2.84 
.32 

10.13 

19.13 
19.66 
18.26 
18.00 
17.30 
19.04 
16.98 
19.66 
19.40 
17.12 
17.72 
15.26 
18.24 

1.71 
.10 

3.12 

9585 

Hulls. 

.44 

9611 

9608 

.25 
"'!27 

.31 
.13 
.36 

.08 

.49 

9642 



9477 

.33 

:32 

9818 

9S50 

".23 
.16 

9835 

9902 

9880 

.46 

.56 

11193 

...... 

11205 

9839 

.13 

.07 

.2. 

Average 

.11 

.09 

.09 
.45 

.24 

.48 

.28 
1,16 

18.14 
3.38 

.24 
.85 

.45 

9586 

Polish,  Brush. 

1.61 

9615 

9605 

.10 

.80 

.78 

2.33 
2.63 
1.21 

3.43 

;.40 

2.20 

9641 

9484 

.06 

.22 

.55 

3.06 

.84 

1.70 

9826 

9852 

.07 

.72 

.92 
.55 

1.54 
1.49 

3.79 
3.22 

9837 

9908 

9888 

13 

.90 

3.93 

i.99 

3.52 

Average 

.09 

.62 

.66 

1.73 

3.47 

1.27 

2.26 
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SUMMARY  AND  CONCLUSIONS. 


1.  A  description  of  the  process  of  rice  milling  is  given. 

2.  Millinir  of  rice  partly  removes  phosphoric  acid,  potash,  vitamines, 
and  other  constitiionts  of  the  rice,  and  gives  it  a  whiter  and  more  at- 
tractive appearance.  Digitized  by  VjOO^ It: 
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3.  Kice  has  a  high  food  value,  and  is  used  almost  exclusively  as  a 
food  by  some  Eastern  nations.^ 

4.  Brown  rice  has  a  brown  color,  with  perhaps  some  greenish  im- 
mature grains,  and  consists  of  the  rice  that  has  not  been  milled  to 
remove  the  outer  coating.  It  is  richer  in  phosphoric  acid  and  vita- 
mines  than  polished  rice,  and  its  use  cures  or  prevents  certain  diseases 
consequent  •  on  the  almost  exclusive  use  of  polished  rice.  White  rice 
cooks  better  and  has  a  different  taste. 

5.  Chicken  feed,  or  rough  rice  screenings,  contains  chiefly  weed 
seeds,  broken  rice,  and  dirt,  and  is  variable  in  composition. 

6.  So-called  stone  bran  is  the  sifting  from  rice  hulls  and  rice,  and 
consists  largely  of  rice  hulls,  with  some  rice  bran,  germ,  and  broken 
rice. 

7.  Stone  bran  from  Blue  Eose  rice  contains  more  fat  and  more 
fiber  on  an  average  than  that  from  Honduras  rice. 

8.  Eice  hulls  also  get  into  rice  bran  with  the  so-called  chits. 

y.  Huller  bran,  or  rice  bran  removed  by  the  huUer  is  rich  in  pro*- 
tein  and  fat  and  is  practically  free  from  hulls. 

10.  Eice  hulls  have  a  very  low  feeding  value,  but  there  is  no  evi- 
dence that  they  are  actually  poisonous  or  injurious  to  animals. 

11.  The  rice  bran  on  the  market  consists  of  a  mixture  of  huller 
bran,  cone  bran,  and  stone  bran.  The  addition  of  liulls.  immature 
rice,  inferior  stone  bran,  excessive  amounts  of  stone  bran,  chicken  feed, 
dust,  or  any  otlier  milling  by-product,  is  an  adulteration. 

12.  Tables  are  given  showing  composition  and  productive  values 
of  rice  bran  and  rice  polish.  These  two  products  compare  favorably 
with  com. 

13.  A  method  is  given  for  calculating  the  hull  content  from  the 
fiber  content. 

14.  The  production  coeflScients  vary  with  the  grade  of  the  product, 
and  so  does  the  productive  value  and  the  digestible  protein. 

15.  The  extraction  of  fat  from  the  rice  bran  has  not  been  commer- 
cial h^  successful. 

16.  ^Mineral  and  sugar  contents  of  rice  and  its  by-products  are 
given. 

17.  Dust  from  rough  rice  contains  much  dirt  and  hulls,  and  its 
presence  in  a  feed  is  highly  objectionable. 

18.  Light  rice  consists  chiefly  of  hulls,  and  the  addition  of  light 
rice  or  the  grindings  from  it,  to  rice  bran,  is  an  adulteration. 

19.  Eire  hull  ashes  consist  mo.^tly  of  silica  and  have  an  average 
fei-tilizer  valuation  of  $1.38  per  ton. 
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Soils  of  Grayson,  Lee,  McLennan,  Titus  and 
Tyler  Counties 


BY  G.   S.  FRAPS^  PH.  D.,  CHEMIST  IN   CHARGE;   STATE   CHEMIST. 


This  bulletin  is  the  fifth  of  a  series  dealing  with  the  chemical  com- 
position of  typical  Texas  soils.  The  preceding  bulletins  are  Nos.  99, 
126,  161,  and  173.  The  samples  were  sent  in  by  the  soil  survey  agents 
of  the  Bureau  of  Soils  of  the  United  States  Department  of  Agriculture, 
with  the  exception  of  those  for  Lee  and  McLennan  counties,  which  were 
collected  by  this  station. 

Detailed  reports  of  the  surveys  with  maps  showing  the  various  soil 
types  have  been  published  by  the  Bureau  of  Soils,  United  States  De- 
partment of  Agriculture,  from  which   the  descriptions  given  in   this, 
bulletin  are  tak,en,  as  follows: 

Soil  Survey  of  Grayson  County,  by  Frank  Bennet  et  al. 

Soil  Survey  of  Lee  County,  by  J.  L.  Burgess  and  W.  S.  Lyman. 

Soil  Snrvoy  of  the  Waco,  Area,  by  A.  W.  Mangun  and  Mr.  Earl  Carr 
(part  of  McLennan  county). 

Soil  Survey  of  Titus  County,  by  Thomas  B.  Rice  and  E.  B.  Watson. 

Soil  Survey  of  the  Woodville  Area,  by  J.  E.  Lapham  and  party 
(part  of  Tyler  county). 

Bequests  for  copies  of  these  surveys  should  be  addressed  to  the  Bureau 
of  Soils,  United  States  Department  of  Agriculture,  Washington,  D.  C. 

MAINTENANCE  OF  FERTILITY. 

The  following  are  the  chief  essentials  to  the  maintenance  of  soil 
fertility : 

(1)  Maintenance  of  vegetable  matter  and  nitrogen  by  growing 
legumes  and  turning  these  under  or  grazing  them  off. 

(2)  Correction  of  deficiency  in  phosphoric  acid,  if  needed,  by  use 
of  phosphates. 

(3)  Correctron  for  acidity,  if  present,  by  use  of  ground  limestone 
or  lime. 

(4)  Correction  for  deficiency  of  potash,  if  needed,  by  use  of  potash 
fertilizers. 

1.  Vegetable  Matter. — The  maintenance  of  the  supply  of  vegetable 
matter  in  the  soil  is  essential  to  the  fertility  of  most  soils,  though  some 
soils  produce  well  for  a  long  time  without  additions  of  vegetable  matter, 
through  liberal  use  of  fertilizers.  Vegetable  matter  may  be  supplied 
in  farmyard  manure,  which  is  sufficient  if  the  quantity  available  is 
enough,  but  barnyard  manure  is  usually  not  at  hand  in  large  enougii 
quantities.     legume  crops,  in  such  cases,  should  ll^giig|'(Pg5riiji(D)G5^ff4?<^" 
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with  other  crops,  and  eitlier  turned  under  or  grazed  off.  Turning 
under  a  heavy  green  crop  may  sour  the  land;  if  the  crop  is  heavy,  it 
is  best  to  allow  it  to  become  nearly  mature  before  turning  it  under. 
The  plant  tissues  are  then  harder,  decay  less  rapidly,  and  are  less  likely 
to  cause  sourness.  We  are  still  more  in  favor  of  grazing  off  the  crop, 
as  in  this  case,  some  of  its  feeding  value  is  secured,  while  the  droppings 
from  the  animal,  together  with  the  liquid  excrement,  contain  the  bulk 
of  the  plant  food  taken  up  by  the  crop.  To  make  the  crop  into  hay 
and  save  the  manure  from  it  is  not  such  a  good  plan,  as  a  large  part 
of  the  fertility  is  lost  in  this  way;  and  when  the  legume  is  made  into 
hay.  to  be  sold,  the  land  gains  practically  nothing  in  fertility. 

While  other  crops  than  legumes  add  vegetable  matter  to  the  soil 
when  plowed  under  or  grazed  off,  the  legumes  are  the  only  plants  that 
can  utilize  tlio  fr' e  nitrogen  of  the  air.  On  account  of  this  fact 
legumes  are  chosen  for  the  crop  to  be  turned  under  or  grazed  off. 

The  maintenance  of  the  nitrogen  supply  of  the  soil  is  more  impor- 
tant than  the  maintenance  of  the  vegetable  matter.  The  only  practical 
way  to  do  this  for  farm  crops  is  to  secure  the  nitrogen  from  the  air  by 
growing  legumes.  Nitrogen  costs  too  much  for  the  planter  to  pur- 
chase enough  of  it  to  maintain  the  nitrogen  content  of  the  soil.  The 
purchase  of  a  small  supplementary  quantity  may  be  profitable,  but  the 
main  supply  must  come  either  from  the  soil,  which  then  loses  in  fer- 
tility, or  from  the  air  by  means  of  legumes. 

Tt  is  not  our  intention  to  go  into  the  matter  of  the  kind  of  legumes 
to  grow,  except  to  say  that  corn  grown  in  six-foot  rows  with  cowpeas 
between,  often  produces  as  many  bushels  of  corn  the  first  year  as  corn 
grown  in  the  usual  way,  and  the  second  year,  if  the  legumes  are  turned 
under  or  grazed  off,  it  often  produces  eight  to  twelve  bushels  more. 
A  cotton  crop  following  the  corn  and  cowpeas,  likewise,  is  considerably 
larger. 

2.  Phosphoric  Arid. — Soils  are  often  deficient  in  phosphoric  acid. 
The  deficiencies  of  the  soils  discussed  here  will  be  shown  later  on.  For 
discussion  of  the  use  of  pliosphates  and  other  fertilizers,  see  Bulletin  167. 

3.  Acidity. — Some  soils  contain  organic  or  inorganic  acids,  and  are 
acid  in  character.  Certain  crops  do  not  grow  well  in  acid  soils,  espe- 
cially clover,  alfalfn,  barley,  rye,  etc.  There  are  other  crops,  such  as 
cowpeas  and  watermelons,  which  do  well  on  acid  soils.  Acidity  mav 
be  corrected  by  adding  lime,  either  as  slaked  lime,  quicklime,  or  ground 
limestone  rock.  The  last  mentioned  is  usually  the  cheapest,  and  is 
preferable  in  other  respects.  The  acidity  or  non-acidity  of  the  soils  is 
shown  in  connection  with  the  analyses.  Many  of  the  soils  of  the  area 
contain  an  abundance  of  lime,  and  do  not  need  further  additions. 

4.  Potash. — Soils  n«  a  ni1o  contain  an  abundance  of  potash  to  pro- 
duce good  crops,  thouirli  tlioro  i<  a  variation  in  this  respect.  In  gen- 
eral, potasli  is  least  often  needed,  and  often  needlessly  used.  The  use 
of  manure,  the  turning  undor  of  green  crops,  and  the  use  of  lime  when 
needed,  appear  to  a«<ist   th.e  i)lMnts   to  secure   potash   from   highly  in- 
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soluble  forms.  The  farmer  should  endeavor  to  secure  the  greatest 
benefit  from  his  soil  potash,  before  undertaking  to  purchase  the  fertilizer 
potash. 

HOW  TO  USE  THE  ANALYSES. 

Analyses  of  the  soils  are  given  in  connection  with  the  various  types. 
The  inter protation  of  the  analyses  and  the  pot  experiments  are  also  given. 

If  the  soil  is  well  supplied  with  plant  food,  but  does  not  give  good 
yields,  its  physical  condition  is  poor,  due  to  bad  cultivation,  poor  drain- 
age, inferior  physical  character,  or  other  unfavorable  physical  conditions. 

If  the  soil  is  well  supplied  with  total  plant  food,  but  low  in  active 
plant  food,  attempts  should  be  made  to  increase  the  activity  of  soil 
agencies  which  make  plant  food  available,  by  means  of  addition  of 
manure,  of  green  crops,  plowed  under,  or,  if  the  soil  is  acid,  by  addi- 
tion of  lime  or  ground  limestone. 

If  the  crop  yields  are  low  and  the  plant  food  is  deficient,  the  table 
shows  the  plant  food  that  should  be  used  first. 

Suppose,  for  example,  a  farmer  on  Durant  fine  sand  of  Grayson 
county  is  securing  a  yield  of  one-fourth  bale  cotton  per  acre,  what 
fertilizer  should  be  used? 

The  table  shows  that  this  soil  is  deficient  in  nitrogen  and  in  phos- 
phoric acid.  The  farmer  then  should  apply  acid  phosphate,  for  the 
purpose  of  furnishing  ^phosphoric  acid  and  cotton  seed  meal,  for  the 
purpose  of  furnishing  nitrogen.  These  should  increase  the  yields.  But 
it  would  be  still  better  for  him  to  secure  the  nitrogen  by  growing 
legumes,  and  turning  them  under  or  grazing  them  off,  and  using  acid 
phosphate  to  supply  the  phosphoric  acid. 

If  truck  crops  were  to  be  grown  on  this  soil,  some  potash  would 
probably  be  needed. 

In  the  case  of  the  Wilson  clay  loam,  the  analysis  indicates  the  need 
of  phosphoric  acid  first.  With  Wilson  clay,  also  of  Grayson  county, 
nitrogen  is  needed  first. 

Other  analyses  should  be  examined  in  the  same  way. 

For  methods  of  interpretation  of  the  analyses,  see  Bulletin  161. 

In  considering  the  pot  experiments  one  should  compare  the  soil  con- 
taining the  complete  fertilizer  (KPN")  with  the  soil  that  has  had 
the  particular  plant  food,  K  (potash),  P  (phosphoric  acid)  or  N", 
(nitrogen).  Thus  the  effect  of  nitrogen  is  seen  by  comparing  KP,  ^ 
whicli  receives  no  nitrogen,  with  KPN.  which  had  nitrogen,  phos- 
phoric acid  and  potash;  the  effect  of  phosphoric  acid,  bv  comparing 
KN,  which  receives  no  phosphoric  acid,  with  KPN",  which  had  nitrogen, 
phosphoric  acid,  and  potash. 

SOILS  OF  GEAYSON  COUNTY. 

Grayson  county  has  an  area  of  1010  square  miles.  Its  altitude  varies 
from  520  to  900  feet  above  sea  level.  The  greater  portion  of  the 
county  is  gently  rolling  to  rolling,  biit  there  are  some  rough,  hilly 
areas  in  the  northern  and  northeastern  section,  and  also  large  areas  of 
comparatively  level  country.     A  large  portion  of  [iJ?t^ef9/i^Ql(JJr^y80^ 
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county  conpists  of  black  prairie  lands  of  high  fertility.  Table  1  shows 
the  areas  of  the  various  soils  mapped  in  this  county  by  the  Bureau 
of  Soils. 

TABLE  1.     SOIL  SURVEY  OF  GRAYSON  COUNTY. 
Areas  of  DilTerent  Sails. 


Soil. 


Houston  black  clay 

Wilson  clay 

Susquehanna  fine  sandy  loam. 

Durant  fine  sandy  loam 

Durant  loam 

Houston  clay 

Wilson  clay  loam 

Trinity  clay 

Meadow 

Miller  fine  sandy  loam 

Houston  loam 

Grayson  clay  loam 

Crawford  stony  clay 

Houston  clay  loam 

Wilson  loam 

Rough  stony  land 

Susquehanna  clay 

Crawford  clay 

Durant  fine  sand 


Acres. 

Per  cent. 

137,088 

21.2 

100.861 

15.6 

81,661 

12.6 

46.848 

7  2 

4:> .  no 

7.0 

44.096 

6.8 

36.221 

.5.6 

31.176 

5.3 

28,736 

4.5 

26 . 688 

4.1 

13.120 

2.0 

10.^60 

1.6 

9.6<;i 

1.5 

7.168 

1.1 

6.720 

1.1 

6..V28 

1.0 

5.696 

0.9 

3.,")2() 

0.6 

l.r)00 

0.3 

Total . 


610.100, 


The  soils  of  this  area  are,  as  a  rule,  well  supplied  with  total  phos- 
phoric acid,  though  the  samples  of  Durant  fine  sand,  Houston  clay 
loam,  and  Wilson  clay,  are  low  in  this  respect.  The  analyses  indicate 
that  a  number  of  these  soils  should,  however,  respond  to  fertilization 
with  acid  phosphate,  as  they  appear  to  be  somewhat  low  in  active  phos- 
phoric acid.  This  is  also  shown  in  the  pot  experiments.  The  Durant 
fine  sandy  loam  (^S^G)  produces  16.5  grams  corn  without  phosphoric 
acid  (KN),  48.5  grams  with  phosphoric  acid  (KPN).  The  Houston 
clay  loam  (2944)  produces  good  crops  at  first  without  phosphoric  acid, 
but  the  second  crops  of  corn  (1912)  without  phosphoric  acid  (KN)  is 
17.6  grams,  compared  with  58.1  grams  with  phosphoric  acid  (PEN), 
and  the  following  crops  show  large  differences.  The  same  is  seen  to 
occur  in  a  number  of  the  other  pot  experiments. 

The  soils  are  much  better  supplied  with  potash  than  either  phos- 
phoric acid  or  nitrogen. 

The  soils  are,  as  a  rule,  better  supplied  with  nitrogen  than  with 
active  phosphoric  acid,  though  this  is  not  the  case  with  all  the  soils. 
However,  as  is  shown  both  by  the  analyses  and  the  pot  experiments,  a 
number  of  these  soils  need  nitrogen.  Nitrogen  is  also  rapidly  lost 
tinder  cultivation. 

Not  any  of  the  Foil  samples  were  found  to  be  acid. 

We  conclude  that  the  great  needs  of  this  area  for  the  maintenance 
of  soil  fertility  are:  first,  legume  rotation  to  maintain  vegetable  matter 
and  nitrogen;  second,  use  of  acid  phosphate  to  supply  phosphoric  acid. 
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description  op  grayson  county  soil  types. 

Houston  Clay, — The  soil  of  the  Houston  clay  varies  from  a  brownish 
gray  to  an  almost  white  clay  with  an  average  depth  of  8  inches.  The 
darker  colored  areas  occupy  shallow  depressions  and  the  more  level 
places,  while  the  color  of  the  soil  on  the  slopes  is  usually  of  a  lighter 
shade  and  from  a  distance  sometimes  appears  to  be  almost  pure  white. 

Partially  decomposed  limestone  fragments  are  scattered  over  the  sur- 
face and  are  generally  most  numerous  on  the  knolls  and  slopes. 

The  subsoil  of  the  Houston  clay  varies  from  a  stiff  brownish  to  a 
light  gray  clay,  which  becomes  lighter  as  the  depth  increases,  grading 
at  from  20  to  30  inches  into  a  white  silty  material  composed  of  rather 
soft  limestone.  Below  this,  about  1  or  2  feet,  is  limestone  hard  enough 
to  offer  resistance  to  plant  roots. 

This  type  is  a  residual  soil,  and  is  rolling  to  rough  and  hilly  in 
topography.  The  greater  part  of  the  type  is  found  in  the  southeastern 
comer  of  the  county  along  Cedar,  Mill,  Sister  Grave,  and  other  creeks. 
TJiere  are  also  areas  in  the  southern  and  central  parts  of  the  county. 

The  surface  of  the  soil  is  frequently  badly  eroded  and  broken  by 
ledges  of  out-cropping  limestone.  Owing  to  these  conditions,  a  very 
small  percentage  of  the  soil  is  cultivated. 

When  wot,  the  soil  is  very  sticky,  and  bakes  hard  on  drying.  Where 
the  topography  is  suitable,  the  soil  gives  good  yields  of  corn,  cotton, 
and  oats.  The  productiveness  of  the  soil  varies  widely  in  different 
areas,  but  on  an  average  com  produces  from  25  to  40  bushels,  cotton 
from  one-third  to  one-half  bale,  and  oats  from  35  to  50  bushels  per  acre. 

These  soils  are  high  in  lime,  and  well  supplied  with  plant  food. 
They  will  probably  need  crop  rotation  and  nitrogen  first  of  all. 

Houston  Blacl:  Clay. — l^he  Houston  black  clay  is  composed  of  10 
to  15  inches  of  brownish  black  to  jet  black  clay,  resting  on  a  subsoil 
very  similar  to  the  soil  in  texture  and  of  dark  gray  color,  frequently 
with  a  bluish  tinge.  The  surface  soil  contains  more  organic  matter 
than  the  subsoil  and  is  less  tenacious  and  impervious.  Small  lime 
concretions  are  mingled  with  both  soil  and  subsoil,  and  a  few  frag- 
ments of  limestone  are  occasionally  found.  This  is  one  of  the  heaviest 
types  in  the  county.  It  is  sticky  when  wet  and  forms  clods  when 
plowed  in  this  condition.  These  bake  very  hard  and  continued  har- 
rowing is  necessary  to  put  the  fields  in  condition.  However,  when 
properly  cultivated,  the  soil  breaks  up  into  small  granules  and  has  the 
appearance  of  black  gravel  and  sand,  a  good  seed  bed  being  secured 
with  comparatively  little  trouble. 

Almost  the  entire  area  of  the  Houston  black  clay  is  adequately 
-drained  during  years  of  normal  rainfall.  In  topography  the  type  varies 
from  level  to  hill,  the  greater  proportion  being  gently  rolling.  The 
hilly  areas  are  found  along  the  streams  which  flow  in  deep  cut  valleys, 
showing  out-crops  of  the  solid  limestone. 

The  soil  is  a  residual  one  and  is  derived  from  the  Austin  chalk  and 
Taylor  marl  formations.  It  is  naturally  rich  in  humus.  Practically  all 
this  type  is  found  east  of  a  north  and  south  M^§edBf^WSd^FC"S^ 
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Gunter  and  Southmayd,  though  there  is  one  comparatively  large  area 
west  of  Gunter.  Very  little  of  it  appears  north  of  Sherman.  It  is 
found  in  large  and  uniform  areas,  the  most  conspicuous  one  extending 
south  from  Sherman  through  Howe  and  Van  Alstyne  and  reaching  the 
eastern  limit  of  the  county. 

Practically  all  of  the  Houston  black  clay  is  under  cultivation  and  is 
regarded  as  one  of  the  most  productive  types  in  the  area.  General 
farm  crops  are  suited  to  this  type,  and  oats,  cotton,  com  and  wheat  are 
the  principal  crops.  Cotton  yields  from  one-fourth  to  three-fourths 
bale  per  acre,  corn  from  40  to  50  bushels,  oats  40  to  60,  and  wheat 
12^  to  18  bushels.  Many  of  the  best  farmers  secure  larger  yields  than 
those  stated. 

This  soil  is  well  supplied  with  lime  and  with  plant  food.  Its  need 
will  probably  be  crop  rotation. 

Stisquehonna  Clay, — This  soil  consists  of  4  inches  or  less  of  brown 
or  reddish  vellow  fine  sandy  loam  with  a  red  to  yellowish  red  sandy 
clay  subsoil.  This  type  is  derived  principally  from  the  erosion  of  the 
Susquehanna  fine  sandy  loam.  The  original  timber  growth  was  red 
oak,  post  oak,  and  blackjack  oak.  The  land  i?  difficult  to  handle  where 
the  clay  lies  near  the  surface.  If  plowed  too  wet  it  bakes  very  hard, 
and  requires  some  time  to  get  it  back  again  into  proper  condition. 
The  greater  proportion  of  this  type  occurs  in  one  large  area  about 
three  miles  southeast  of  Denison.  It  is  found  on  land  which  is  from 
hilly  to  rolling  with  occasional  level  areas  on  top  of  the  hills.  The 
land  does  not  produce  well  at  present. 

It  needs  crop  rotation,  legumes,  and  probably  phosphoric  acid. 

Susquehanna  Fine  Sandy  Loam.. — ^This  soil  consists  of  5  to  15  inches 
of  gray  or  reddish  brown  fine  sandy  loam,  resting  on  a  reddish  yellow 
to  red  sandy  clay,  containing  some  iron  concretions.  The  depth  of  the 
soil  is  variable,  being  shallower  on  knolls  and  slopes.  It  is  found  on 
rolling  to  rough  and  hilly  land.  The  drainage  is  good.  The  land  has 
been  badly  damaged  by  erosion.  The  largest  body  of  this  type  occurs 
in  the  vicinity  of  Denison  as  a  high  broad  ridge  or  broken  ridges  with 
a  maximum  width  of  five  miles  extending  east  and  west.  It  also  occurs 
in  smaller  spots  in  various  portions  of  the  county.  Only  a  small  por- 
tion of  this  soil  is* under  cultivation.  Where  it  is  not  too  rolling  or 
too  badly  eroded,  it  produces  good  }nelds  of  com  or  cotton,  but  the 
average  yields  are  15  to  30  bushels  of  corn  and  about  one-third  bale 
cotton  per  acre.  The  soil  responds  well  to  fertilization.  Orchards  and 
small  fruits  and  truck,  such  as  cantaloupes,  potatoes,  and  tomatoes, 
are  grown  to  a  certain  extent  on  this  land,  and  the  soil  also  promises 
well  as  a  peach  soil. 

This  soil  needs  nitrogen,  vegetable  matter,  crop  rotation  and  phos- 
phoric'acid. 

Wilson  Clay  Loam. — The  surface  soil  consists  of  about  10  inches  of 
a  dark  brown  clav  loam,  underlaid  to  a  depth  of  30  inches  with  a  stiff 
tenacious  clay,   varying  from   yellow  to   dark  yellow  in   color.     Lime 
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nodules  are  found  in  the  subsoil  and  occasionally  on  the  surface.  This 
type  is  somewhat  similar  to  the  Houston  black  clay,  but  is  not  as  dark 
as  the  Houston  black  clay  and  is  less  productive.  The  type  is  most 
largely  found  in  the  central  western  section  of  the  county.  The  sur- 
face varies  from  rolling  to  almost  level.  Some  of  the  more  level  areas 
are  poorly  drained  during  wet  seasons.  Corn  yields  30  to  45  bushels, 
cotton  one-third  to  one-half  bale,  and  oats  from  40  to  50  bushels  per 
acre.  The  first  need  of  this  soil  is  legume  rotation.  Phosphates  are 
also  needed, 

Wilson  Clay. — The  surface  soil  consists  of  10  to  15  inches  of  very 
heavy  clay,  varying  in  color  from  a  dull  yellow  to  a  dark  brown  or 
almost  black.  The  subsoil  is  very  similar  to  the  soil  in  texture,  but 
somewhat  more  tenacious.  The  soil  is  not  uniform,  as  there  are  places 
where  the  fields  appear  to  be  striped  alternately  from  yellow  to  dark, 
the  stripes  extending  up  and  down  the  slope.  This  difference  seems 
to  be  due  to  erosion  and  exposure  of  the  yellow  subsoil.  Where  the 
land  has  not  been  cultivated  regularly  the  surface  is  frequently  very 
uneven,  owing  to  a  succession  of  small  depressions  and  knolls.  Such 
land  is  known  locally  as  hog  wallow  land.  The  darker  colored  phase 
of  the  soil  is  more  fertile  and  more  easily  cultivated.  The  land  is  from 
rolling  to  level.  The  drainage  under  ordinary  conditions  is  good,  but 
in  wet  years  crops  are  badly  damaged  by  excess  of  moisture,  especially 
on  the  leval  areas.  The  impervious  subsoil  permits  little  movement 
down  through  the  soil.  The  greater  proportion  of  the  Wilson  clay  is 
found  in  one  large  body  in  the  western  part  of  the  county.  The  area 
begins  a  little  west  of  Southmayd  and  extends  across  the  county  line 
between  Tioga  and  Gunter.  ^  It  is  about  eighteen  miles  long  and  five 
miles  wide.  Com  produces  30  to  40  bushels,  cotton  one-third  to  one- 
half  bale,  oats  from  35  to  65  bushels,  and  wheat  from  12  to  15  bushels. 
The  sample  analyzed  needs  phosphoric  acid,  nitrogen,  and  rotation. 

Miller  Fine  Sandy  Loam. — ^The  surface  soil  consists  of  a  loose  fine 
sandy  loam,  12  to  20  inches  deep  with  an  average  depth  of  15  inches. 
The  color  for  the  most  part  is  gray  to  reddish  brown.  The  subsoil  is 
similar  in  texture  and  structure  but  is  lighter  colored,  and  at  the  depth 
of  about  30  inches  a  yellow  sand  is  reached.  The  Miller  fine  sandy 
loam  is  a  river  deposit,  and  is  not  uniform  in  character.  There  are 
sometimes  three  terraces  of  this  type  of  soil.  The  major  portion  of 
the  type  has  good  drainage,  but  there  are  some  depressions  where  the 
soil  is  too  wet  for  cultivation.  These  areas  could  be  easily  reclaimed 
by  open  ditches  or  by  tile  drain?.  The  water  table  is  generally  found 
at  the  depth  or  2  to  3  feet  even  in  dry  weather.  It  is  a  result  of 
deposits  laid  down  by  the  Eed  Biver.  The  original  timber  growth 
consists  principally  of  cottonwood,  ash,  pecan  and  elm.  This  is  a  very 
fertile  soil,  well  adapted  to  com  but  puited  also  to  the  other  crops 
grown  in  this  locality.  Com  yields  from  30  to  40  bushels  per  acre 
and  cotton  about  one-half  bale.  Thi«  soil  is  also  well  adapted  to  truck 
crops,  such  as  potatoes,  tomatoes,   cabbage,   and   cantaloupe.     Alfalfa 
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produces  4  to  5  tons  per  acre.     Peanuts  do  well.    This  soil  is  well  sup- 
plied with  plant  food.    It  will  nepd  rotation,  with  legumes  first  of  all. 

Grayson  Clay  Loam. — The  surface  soil  consists  of  8  to  10  inches  of 
dark  gray  or  brown  loam  with  a  stiff  yellow  clay  or  silty  clay  subsoil, 
sometimes  mottled  in  color.  This  type  of  soil  is  known  locally  as  flat 
and  covers  an  area  resembling  an  old  lake  bed  about  nine  miles  long 
and  one  and  one-half  miles  wide,  extending  north  and  south  between 
Southraayd  and  Qunter.  The  soil  is  flat  and  poorly  drained,  and  most 
of  it  is  uncultivated.  The  soil  could  be  drained.  The  soil  is  well  sup- 
plied with  plant  food. 

'  Durant  Fine  Sand, — The  surface  soil  consists  of  3  to  4  inches  of 
light  gray  fine  sand  with  a  reddish  gray  or  yellowish  gray  fine  sandy 
subsoil  to  a  depth  of  30  to  36  inches.  It  is  found  principally  around 
Collinsville.  The  soil  is  probably  formed  by  wind  action.  It  occurs 
in  small  spots  in  the  Susquehanna  sandy  loam  and  the  Durant  fine 
sandv  loam.  The  soil  is  drifted  by  the  wind,  does  not  hold  water,  and 
is  for  this  reason  unproductive.  It  is  also  low  in  phosphoric  acid  and 
nitrogen. 

Crawford  Clay. — This  is  brown  or  chocolate  colored  clay  soil  10 
inches  deep  with  a  lighter  colored  stiff  clay  subsoil.  It  is  found  on 
slightly  rolling  to  almost  level  areas.  The  drainage  is  good.  Only  a 
small  area  of  this  type  is  found  about  six  miles  southeast  of  Sherman. 
It  is  easily  cultivated  and  produces  well.  Com  yields  from  35  to  50 
bushels,  cotton  one-half  to  three-fourths  bale,  oats  40  to  50  bushels, 
and  wheat  from  12  to  20  bushels  per  acre.  The  soil  is  well  supplied 
with  plant  food.  It  would  perhaps  respond  to  acid  phosphate  in  a 
good  season. 

Durant  Loam.—This  soil  consists  of  10  to  15  inches  of  dark  gray 
or  grayish  brown  loam  surface  soil  with  a  somewhat  heavier  subsoil 
passing  by  degrees  into  a  stiff  brown  or  yellowish  brown  silty  clay.  It 
is  found  on  areas  that  vary  from  almost  level  to  slightly  rolling.  The 
drainage  is  good  during  an  average  year,  but  during  wet  seasons  crops 
suffer  to  some  extent  from  an  excess  of  moisture  on  the  level  areas. 
A  large  area  is  found  around  Red  Branch ;  other  large  areas  are  found 
in  the  vicinity  of  Wliitesboro  and  Steedman.  It  is  a  productive  soil, 
well  adapted  to  com,  cotton,  and  oats.  Com  yields  from  35  to  45 
bushels  per  acre,  cotton'  about  one-half  bale,  and  oats  from  36  to  50 
bushels.  This  soil  is  well  supplied  with  plant  food.  It  will  need 
crop  rotation  with  legumes  first. 

Durant  Fine  Sandy  Loam. — The  surface  soil  is  a  fine  textured  sandy 
loam  of  a  dark  gray  color  and  about  8  to  15  inches  deep.  The  surface 
soil  varies  from  dull  yellow  to  brown,  and  is  a  sticky  clay  containing 
some  fine  sand.  Both  the  soil  and  subsoil  vary  in  color.  The  surface 
ranges  from  level  to  gently  rolling  and  the  level  areas  are  darker  and 
have  a  deeper  color  than  the  rolling  areas.  The  soil  has  a  tendency 
to  drift.     Large  areas  are  found  in  the  western  part^pl^tj^e  ^IJJ^tfl^h 
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and  south  of  Whitesboro.  The  soil  is  easily  cultivated,  and  well 
adapted  to  corn,  cotton,  oats,  and  fruit.  It  is  a  fine  peanut  soil  and 
also  produces  truck  well,  including  sweet  and  Irish  potatoes  and  canta- 
loupes. Corn  yields  from  25  to  35  bushels,  cotton  about  one-fourth 
bale,  and  peanuts  from  35  to  50  bushels  per  acre. 

This  soil  is  fairly  well  supplied  with  plant  food.  It  will  probably 
need  nitrogen  and  legume  rotation  first  of  all. 

description  of  samples. 

2834.  Crawford  clay:  Brown  or  chocolate  colored  clay;  O'^-S";  no 
rocks;  taken  five  miles  north  of  Howe. 

2835.  Subsoil  to  2834:    Chocolate  colored,  stiff  clay;  8^-36''. 

2826.  Durant  fine  sandy  loam :  Gray,  fine  sandy  loam ;  0"-18''  depth ; 
taken  one  and  one-half  miles  southeast  Whitesboro,  Whitesboro  Pruif 
Farm. 

2827.  Subsoil  to  2826:    Yellowish,  mottled  clay  soil;  18"-36''. 

3355.  Durant  fine  sandy  loam:  O^-IO";  W.  A.  Boaz's  farm,  three 
miles  west  of  Whitesboro.  Produces  one-third  bale  cotton  and  25  bushels 
com;  moderate. 

3356.  Subsoil  to  3355:     10"-22''. 

2842.  Durant  fine  sand:  0"-4";  three  miles  southeast  of  Denison; 
light  gray;  fine  sand. 

2843.  Subsoil  to  2842:  4"-36";  light  gray,  fine  sand,  slightly  red- 
dish tinge. 

2822.  Durant  loam :  O^-IO" ;  one  and  one-half  miles  south  of  Whites- 
boro, Whitesboro  Pruit  Farm;  gray  loam,  high  per  cent  silt. 

2823.  Subsoil  to  2832 :     12"-36" ;  yellowish  mottled  silty  clay. 

2946.  Houston  black  clay :  C'-IO" ;  seven  miles  southeast  of  Sher- 
man; R.  E.  Fowler^s  farm;  heavy  black  clay. 

2947.  Subsoil  to  2946 :    10''-36" ;  heavy  black  clay. 

2840.  Houston  clay :  0"-8" ;  gray  friable  clay ;  seven  miles  southeast 
of  Sherman. 

2841.  Subsoil  to  2840:  8"-36";  yellowish  clay,  containing  white 
spots. 

2948.  Houston  clay:  0''-12";  gray  friable  clay;  ten  miles  southeast 
of  Sherman;  Passel  Head  farm. 

2944.  Houston  clay  loam:  0''-12";  brown  clay  loam;  five  miles 
southeast  of  Sherman ;  Wm.  Leslie's  farm. 

2945.  Subsoil  to  2944 :     12"-36" ;  brown  clay  loam. 

2836.  Miller  fine  sandy  loam:  0''-18'';  grayish  yellow  sandy  loam; 
one  mile  east  of  Cedar  Mills;  Allen  Gudyer's  place. 

2837.  Subsoil  to  2836:  Light  reddish  sandy  clay;  t3rpe8  get  heavier 
as  depth  increases. 

2838.  Susquehanna  clay:  0"-5'';  reddish  brown,  heavy  sandy  loam; 
three  and  one-half  miles  southeast  of  Denison. 

2839.  Subsoil  to  2838 :     5^-36" ;  red  sandy  clay. 

2824.  Susquehanna  fine  sandy  loam:  0''-15'';  brownish  gray,  fine 
sandy  loam;  one  mile  nori:h  of  Whitesboro;  Harpers  ^|tiyte5y^^OOyl(:: 
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2825.     Subsoil  to  2824 :    15"-36" ;  red  sandy  clay. 
9336.     Susquehanna  fine  sandy  loam:    0"-6";  fertility  moderate  and 
uniform;  upland;  five  miles  east  of  Denison;  F.  M.  Qlothlin's  farm. 
9336.     Subsoil  to  9336 :     6"-18". 

2828.  Wilson  clay:     0"-6";  land  used  as  meadow;  one-half  mile 
southwest  of  Pottfiboro;  J.  T.  Bryanfs  place. 

2829.  Subsoil  to  2828:    6"-36". 

2830.  Wilson  clay  loam :    O^-IO" ;  one-half  mile  southeast  of  Potts- 
boro;  J.  T.  Bryant^s  farm;  land  in  corn. 

2831.  Subsoil  to  2830:    10"-36";  4  per  cent,  gravel. 
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TABLE  S.     interpretation  OF  SOIL  ANALYSES  OP  GRATSON  COUNTY. 


Type  and  County. 


Phoa- 
phoric 
acid. 


Potash. 


Lime. 


Cora  possibility  in  busheb 
per  acre  for 


Active 
phos- 
phoric 
acid. 


Active 
potash. 


Total 
nitro- 
gen. 


Grayson  County. 

Crawford  clay 

Durant  fine  sandy  loam 

Durant  fine  sandy  loam  (probably) 

Durant  fine  sand 

Durant  loam 

Grayson  clay  loam 

Houston  black  clay 

Houston  clay 

Houston  clay 

Houston  clay  loam 

MiUer  fine  sandy  loam 

Susquehanna  clay 

Susquehanna  fine  sandy  loam 

Susquehanna  fine  sandy  loam 

Wilson  clay 

Wilson  clay  loam 


Sod 
ir 
aood 
low 
good 
good 
good 
good 
good 
low 
good 
good 
fair 
fair 
low 
good 


good 
low 

ROoJ 

Kood 
floiici 
K<KOcl 

fair 

good 

good 


good 
fair 

fTood 

Kood 

wood 

good 
good 


18 
30 
6 
12 
18 
18 
50 
45 
12 
12 
45 
12 
12 
12 
12 
12 


120 
37 
37 
37 
80 
80 

157 
80 
37 
80 

120 
80 

.  51 
80 

157 
51 


48 
23 
23 

8 
48 
38 
48  + 
23 
28 
33 
23 
23 
18 
23 

8 
33 


TABLE  4. 


GROWN  WITH  PERTIUZER  IN  GRATSON  COUNTY  SOIL. 
IN  GRAMS.) 


(WEIGHT 


Lab. 
No. 

Addition. 

KPN 

KPNCa 

KN 

KP 

PN 

2826 

Durant  fine  sandy 
loam. 

Durant  loam. 

Durant^loam  subsoil. 

Houston  black  clay. 
HoustonTblack  day  T 
Houston.clay. 

Houston  clay'.loam. 

Houston  clay  loam, 
subsoil. 

Susquehanna  fine 
sandy  loam. 

Cora,  1910... 
Cora,  1910.... 

Cora,  1911 

Cora,  1912.... 
Sorghum.  1912. 
Cora,  19l3.... 

Cora,  1910 

June  cora,  1910 
Mustard.  1910. 
Cora,  1910 

Cora,  1912 

Corn, 1910 

Sorghum,  1910. 

't   Cora,  1910 

:  June  cora,  1910 

Cora,  1910 

Sorghum,  1910. 

OaU,  1910 

Cora,  1911 

Cora,  1912 

Sorghum,  1912. 

Cora.  1910 

Sorghum.  1910. 
CoA.  1912.... 
Sorghum,  1912. 
Cora.  1913.... 
Sorghum.  1913. 
Cora,  1914.... 
Sorghum,  1914. 

Cora,  1910 

OaU,  1910 

Corn, 1911 

Cora.  1910 

June  corn,  1910 

Cora,  1913 

Sorghum.  1913. 

Cora,  1914 

Sorghum,  1914. 

48.5 
29.4 
50.1 
49.9 
21.1 
36.2 

41.0 

22.0 

.7 

57.3 

40.4 

24.1 
45.2 

34.5 
14.2 

10.0 

33.0 
22.6 
15.2 

43.0 
44.7 
58.1 
24.7 
45.2 
25.2 
37.5 
30.7 

43.0 

49!o 

38.5 
25.8 
27.2 
29.5 
36.4 
27.^ 

30.0 

16.5 

n 

36.7 
16  2 

49.5 

25  2 

26.8 

i:? 

37.5 

2822 

42.0 

20.2 

36.5 
18  3 

A 

44  7 

2823 

5.4 
23.1 

2946 

15.8 

16.5 

19.2 
51   7 

2947 
2948 

4.1 

3.0 
3.8 

3.6 

13.5 

21.0 
9.3 

10.6 
43  0 

1  9 

2415 

22  0 

S:o 

2944 

40.0 

37.0 

0.8 

45.5 

2.80 

40.2 
17.6 

20:2 
6.6 

10.0 
7.5 

4.0 
0.8 
6.9 

7.7 

13.0 
8.0 

43.0 
41.4 

2945 

2824 

4.1 

?8? 

i9.7 
3.9 
10.0 

>iQ|itiz96by 
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TABLE  4.     GROWN  WITH  FERTIUZER  IN  GRAYSON  COUNTY  SOIL.     (WEIGHT 

IN  GRAMS.) 


I.ah.                              Addition. 
No. 

KPN 

KPNCa        KN 

1 

1 
KP 

1 

PN 

2825  Susquehanna  fine 
1         sandy  loam. 

Com,  1910 

June  com,  1910 
Com,  1911 

.Cora,  1915 

Cora,  1910 

June  corn,  1910 

Corn,  1911 

Corn. 1914 

Sorghum,  1914. 
Corn,  19l5.... 

Corn.  1910 

June  com.  1910 

Corn, 1911 

Sorghum,  1911. 

Corn,  1910 

June  corn,  1910 

Corn,  1911 

Com,  1912 

Sorghum,  1912. 

Corn.  1910 

June  corn,  1910 

Corn,  1913 

Sorghum,  1913. 

Corn,  1914 

Sorghum,  1914. 
Corn. 1915 

34.0 
27.2 
37.3 

34.7 

25.5 
16.2 
37.0 
22.6 

1 
1           3.0 

1 

27.5 
21.2 

subsoil. 

1 

1 

30.0 

9336  Susquehanna  fine 

sandy  loam,  subsoil 

2828  Wilson  day. 

1 

1 

31.0 

i 

23.0            7.0 

::::;:::; ':' 

1 

28.7 
7.3i 

28.5 
19.0 
33  0 

11.9 

1 

21.5 
24.3 

6.5 
4.4 

54.3 

16.5 

11.7 

30.7 

9.5 

45.5 
22.7 
39.9 
43.4 
19.3 

42.0 
15.3 
53.0 
25.7 
28.5 
32.0 
31.5 

i 
2829  Wilson  clay,  subsoil. 

1 

14.0 

3.5 

18.0 
10.5 
29.5 

1 

8.3 

2830  Wilson  clay  loam. 

11.0 

13.0 

20.0 

1 

37.7 
15.9 

1 

33.2 

44.6 
19.0 

9.5 

2831,  Wilson  clay  loam, 
'         subsoil. 

15.0 

39.0 
10  2 

10.9  . 
2.5i. 
5.6  . 
2.9i. 
5.8,. 
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SOILS  OF  LEE  COUNTY. 

Lee  county  is  in  the  Gulf  Coastal  Plain  and  has  an  area  of  approxi- 
mately 700  square  miles.  The  mean  altitude  is  400  feet.  It  is  in- 
clined to  the  southeast  and  north  and  has  a  general  slope  of  about  four 
feet  to  the  mile.  Ten  different  types  have  been  mapped  by  the  Bureau 
of  Soils.    These  are  shown  in  Table  5. 

TABLE  5.     SOIL  SUBVEY  OF  LEE  COUNTY. 
Areas  of  Different  Soils. 


Soil. 


Lafkin  fine  sandy  loam 

Oraoseburg  fine  sand 

Oran^burg  fine  sandy  loam . 

Lufkin  gravelly  loam 

Norfolk  fine  sand 

Hoaston  black  clay 

Sharkey  clay. , 

Meadow 

Oran^burg  clay 

Lufkin  loam 

Total 


Acres. 

Per  cent. 

113.152 

26.6 

96.698 

16.4 

57.920 

13.6 

47.360 

11.1 

41.856 

9.8 

3«.208 

8.9 

28.096 

6.6 

13.760 

3.2 

10.688 

2.5 

1           5.376 

1.3 

,       426.112 

With  the  exception  of  the  Houston  black  clay,  the  soils  of  this  area 
are  low  in  active  phosphoric  acid,  and  seem  to  need  fertilization  with 
acid  phosphate.  They  also  need  crop  rotation,  including  legumes  to 
secure  nitrogen  from  the  air.     None  of  these  samples  tested  for  acidity 
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were  found  to  be  acid.  Nitrogen,  crop  rotation,  and  acid  phosphate, 
seem  to  be  the  chief  needs  of  the  soils  of  this  area.  This  is  also  shown 
in  the  pot  experiments. 

DESCRIPTION  OF  THE  SOIL  TYPES  OF  LEE  COUNTY. 

Lnfkin  Fine  Sandy  Loam. — The  Lufkin  fine  sandy  loam  is  generally 
light  in  texture,  and  gray  to  dark  gray  in  color..  The  type  varies  in 
depth  from  3  inches  on  hillsides  to  20  inches,  but  averages  about  15 
inches.  The  subsoil  of  this  type  is  a  stiff  sandy  clay,  varying  from  3 
to  36  inches  in  depth  and  gray  to  dark  gray  in  color.  During  the  dry 
seasons  the  subsoil  cracks  deeply  unless  covered  by  a  good  depth  of  soil. 

This  soil  has  great  water  holding  capacity,  but  capillarity  works  very 
rapidly  and  crops  frequently  suffer  unless  due  care  is  exercised  in  the 
preservation  of  the  moisture.  The  Lufkin  fine  sandy  loam  is  the  pre- 
dominating type  of  the  southeastern  part  of  the  county. 

The  drainage  is  generally  good,  although  some  of  the  land  must  be 
drained  in  order  to  produce  good  crops. 

Only  a  small  part  of  this  type  is  cultivated,  corn  and  cotton  being 
the  principal  crops.  From  15  to  20  bushels  of  corn  and  one-fourth 
to  one-half  bale  of  cotton  are  the  average  yields  per  acre.  The  soil 
needs  phosphoric  acid,  nitrogen,  and  legume  rotation. 

Houston  Black  Clay. — The  Houston  black  clay  varies  from  a  heavy 
loam  to  a  clay  loam  or  clay,  and  is  known  as  "waxy  clay  land"  by  the 
farmers.  The  soil  is  from  3  to  12  inches  deep,  and  it  has  great  water 
holding  capacity.  It  cracks  badly  in  dry  season.  The  soil  is  dark  to 
dark  brown  in  color. 

The  subsoil  is  a  dark  heavy  clay  varying  in  depth  from  10  inches  to 
3  or  4  feet.  The  soil  forms  a  belt  running  northeast  and  southwest 
across  the  county  nt  the  center.  The  drainage  is  generally  good.  This 
soil  has  been  cultivated  for  a  number  of  years  to  com,  cotton  and  oats. 
Under  favorable  conditions  corn  produces  50  bushels  and  cotton  from 
one-half  to  one  bale  per  acre.  This  soil  is  well  supplied  with  plant  food. 
It  will  need  crop  rotation  with  legumes  first. 

Orangohnrg  Fine  Sandy  Loam. — This  soil  is  from  6  to  15  inches  deep, 
and  is  covered  by  a  forest  growth  of  post  and  blackjack  oaks.  It  is  a 
medium  to  fine  sand,  reddish  brown  to  gray  in  color  and  does  not  con- 
tain much  organic  matter.  ^lost  of  the  area  occupied  by  this  type  is 
still  virgin. 

The  subsoil  is  a  red  sandy  clay,  usually  more  than  three  feet  deep. 
Most  of  this  soil  is  found  in  the  northern  part  of  the  county  and  some 
in  the  extreme  western  part.     The  drainage  is  everywhere  very  good. 

Cotton  and  corn  are  the  principal  crops,  30  to  40  bushels  of  com 
and  one-half  to  three-fourths  of  a  bale  of  cotton  being  produced  per 
acre.     The  sample  examined  is  low  in  phosphoric  acid. 

Lufl'in  Loam. — The  Lufkin  loam  is  from  3  to  10  inches  deep,  grad- 
ing from  a  heavy  loam  to  a  fine  sandy  loam,  is  dark  in  color,  and  contains 
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a  fair  amount  of  organic  matter.  It  is  easily  puddled.  The  subsoil 
is  a  stiff,  compact,  dark  colored  clay.  This  soil  lies  principally  three 
miles  east  of  Giddings  on  both  sides  of  the  Houston  &  Texas  Central 
Bailroad.  The  drainage  is  poor  and  during  wet  seasons  crops  suffer 
from  standing  water. 

Com  and  cotton  are  the  principal  crops,  corn  producing  from  25  to 

35  bushels  per  acre,  and  cotton  from  one-fourth  to  three-fourths  bale 
per  acre. 

Norfolk  Fine  Sand. — The  Norfolk  fine  sand  is  a  fine  loose  coarse 
soil,  always  over  three  feet  deep,  with  little  or  no  difference  between 
the  soil  and  subsoil.  Only  a  small  percentage  of  the  total  area  has 
been  cleared.  The  largest  continuous  areas  of  this  type  are  found  in 
the  extreme  northern  patt  of  the  county.  The  soil  is  everywhere  roll- 
ing and  the  drainage  is  perfect.  The  soil  is  considered  of  little  agri- 
cultural value  and  only  a  small  area  is  planted  to  crops.  When  first 
cleared  it  yields  fair  crops  of  cotton,  but  com  makes  only  an  indif- 
ferent growth.  The  sample  examined  is  low  in  phosphoric  acid  and 
nitrogen.     It  needs  a  legume  rptation. 

Orangeburg  Fine  Sand. — This  soil' is  a  loose,  incoherent,  medium  to 
fine  sand,  varying  in  depth  from  18  to  36  inches,  and  gray  to  yellowish 
gray  in  color.     The  subsoil  is  nearly  all  a  red  sandy  clay. 

This  type  is  located  mostly  in  the  northern  and  western  part  of  the 
county,  although  narrow  strips  are  found  in  the  south.  The  surface 
of  this  soil  is  always  rolling  and  the  drainage  is  almost  perfect.  The 
crops  grown  are  cotton  and  corn,  the  yields  being  one-third  to  one-half 
bale  of  cotton  and  25  to  30  bushels  of  corn  per  acre,  when  the  land  is 
fresh.  The  humus  is  soon  exhausted  from  this  soil.  The  sample 
examined  is  low  in  active  phosphoric  acid. 

Orangeburg  Clay, — The  Orangeburg  clay  is  from  3  to  10  inches  in 
depth,  is  a  red  heavy  sandy  loam  to  a  loam,  and  usually  contains  much 
organic  matter.     The  subsoil  usually  extends  to  a  depth  of  more  than 

36  inches.  Most  of  this  soil  lies  in  the  northern  part  of  the  county. 
The  surface  is  rolling  and  the  drainage  is  good.  Corn  yields  from  30 
to  40  bushels  per  acre,  and  cotton  from  one-half  to  three-fourths  of  a 
bale  per  acre.  Most  of  the  soil  is  under  cultivation,  some  of  it  is  in 
meadow  and  good  crops  of  Johnson  grass  hay  are  secured.  The  sample 
is  low  in  phosphoric  acid,  but  well  supplied  with  nitrogen. 

SharJcey  Clay, — This  soil  is  from  10  to  20  inches  deep  and  is  usually 
a  heavy  yellowish  gray  to  dark  gray  clay.  The  subsoil  grades  from  a 
dark  stiff  heavy  clay  to  fine  yellow  sand.  This  type  is  found  along  the 
lower  courses  of  the  larger  streams  north  of  Giddings;  it  is  generally 
level  and  subject  to  annual  overflow.  The  soil  would  profit  by  both 
surface  ditches  and  tile  drains. 

Only  the  lighter  phases  of  this  type  are  under  cultivation.  Cotton 
produces  a  bale  per  acre,  and  com  50  bushels.  Floods,  however,  are 
-vearly  expected  and  crops  are  frequently  lost. 
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Meadows. — The  meadow  varies  in  depth  and  texture  of  soil,  from  10 
to  24  inches  deep  and  contains  a  fair  amount  of  organic  matter.  The 
surface  soil  is  a  gray  to  a  dark  gray  fine  loamy  sand.  The  subsoil  is 
similar  to  the  surface  but  usually  contains  more  clay  than  the  latter. 
The  meadow  is  found  along  almost  all  the  smaller  streams;  it  is  nearly 
all  level  enough  to  plow.  It  is  easily  tilled  and  most  of  the  land  is 
under  cultivation.  The  average  yields  are  20  bushels  of  com  and  one- 
third  bale  of  cotton  per  acre. 
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description  of  samples. 

3633.  Houston  black  clay:  0"-12";  good  soil,  rolling;  cracks  on 
drying;  washes;  three  miles  west  of  Lexington;  C.  H.  Taylort  farm; 
produces  30  bushels  com;  one-third  bale  cotton. 

3634.  Subsoil  to  3633:    12"-24";  black. 

3631.  Lufkin  fine  sandy  loam:  0"-6" ;  moist  in  dry  season;  does 
not  wash;  crumbles;  one  and  one-half  miles  southwest  of  Giddings; 
moderate,  upland;  25  years  in  cultivation;  8  tons  of  barnyard  manure 
to  acre:  produces  1200  pounds  seed  cotton,  45  bushels  corn. 

3632.  Subsoil  to  3631 :     6"-12". 

3974.  Lufkin  fine  sandy  loam:  0"-12" ;  brown  loam;  moderate,  roll- 
ing; one  mile  southwest  of  Giddings;  0.  D.  Hursfs  farm;  20  years  in 
cultivation;  12  tons  manure;  good  results;  crops,  cotton  and  peanuts. 

3975.  Subsoil  to  3974:    12"-24";  brown  to  black  clay  loam. 

3652.  Norfolk  fine  sand:  0"-12".  Packs,  does  not  wash;  Louis 
Qesfs  farm,  two  miles  west  of  Lexington;  not  in  cultivation. 

3653.  Subsoil  to  3652  :     12"-24". 

4289.  Norfolk  fine  sand:  0"-6";  light,  sandy;  moderate,  upland, 
rolling;  five  miles  northwest  of  Lexington;  W.  D.  Plant's  farm;  holds 
moisture  well  in  dry  season;  under  drains  well  in  wet  season;  does  not 
pack,  crack  or  wash;  crumbles;  two  years  in  cultivation;  crops,  corn, 
cotton,  cowpeas;  20  bushels  corn,  one-half  bale  of  cotton. 

4290.  Subsoil  to  4289.     6"-13";  light,  sandy. 

3662.  Orangeburg  clay:  0"-18";  red,  little  sticky  when  wet;  does 
not  wash;  cracks  some  on  drying;  Jno.  Mundin's  farm,  one-half  mile 
east  of  Lexington;  30  years  in  cultivation;  produces  three-fourths  bale 
cotton,  50  bushels  corn. 

3663.  Subsoil  to  3662:     18"-30". 

3654.  Orangeburg  fine  sand:  0"-12";  good  rolling  soil;  does  not 
pack  or  run  together;  holds  moisture;  two  miles  west  of  Lexington; 
Louis  Gesfs  farm;  25  years  in  cultivation;  produces  20  bushels  com, 
one-half  bale  cotton,  100  bushels  potatoes. 

3655.  Subsoil  to  3654:  12"-24";  behaves  well  in  wet  weather;  have 
used  fertilizers  with  good  results. 

4226.  Orangeburg  fine  sand:  0"-5";  red,  sandy;  L.  L.  Seal/s 
farm,  two  and  one-half  miles  southwest  of  Tanglewood;  moderate,  up- 
land; does  not  crack,  pack,  or  wash;  crumbles;  60  to  70  years  in  cul- 
tivation; produces  15  bushels  corn. 

4227.  Subsoil  to  4226 :     5"-18" ;  red,  sandy. 

3656.  Orangeburg  fine  sandy  loam:  0"-12";  holds  moisture  well; 
does  not  crack  on  drying ;  no  clods ;  two  miles  east  of  Lexington ;  Louis 
Gesfs  farm;  cotton  will  not  grow,  probably  root  rot;  produces  25 
bushels  com,  2  tons  cane,  100  bushels  potatoes;  have  used  barnyard 
manure  with  good  results. 

3657.  Subsoil  to  3656:     12"-24";  good  soil. 
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TABLE  7.     interpretation  OF  SOIL  ANALYSES  OF  LEE  COUNTY. 


Type  and  County. 


Phoa- 
phoric 
acid. 


Potash.      Lime. 


Corn  possibility  in  bushels 
per  acre  for 


Active 
phos- 
phoric 
acid. 


Active 
potash. 


ToUl 
nitro-' 
gen. 


Houslon  black  clay good 

Lufkin  fine  sandy  loam good 

Lufkin  fine  Mndy  loom '  low 

Norfolk  fin<?  sand, low 

Probahly  >J(!*rfoik  fine  sand [  low  * 

OranjtfchurB  cJay |  good 

PrnbaMy  QrongoburM  fine  sand low 

Oracigctjurit  fiac  land fair 

OrangchurR  flae  nancjy  loam |  low 


good 

good 

good 

low 

good 

good 

low 

good 

low 


good 

good 

good 

good 

flood 

fair 

good 

flood 

low 


35 

120 

40 

80 

12 

51 

6 

37 

18 

37 

6 

80 

6 

37 

6 

80 

12 

37 

18 
18 
18 

8 
13 
38 

8 
18 

8 


TABLE  8.     GROWN   WITH   FERTILIZER  IN   LEE   COUNTY   SOIL.     (WEIGHT  IN 

GRAMS.) 


Lab. 
No. 


Addition. 


KPN 


KPNCa 


KN 


KP 


FN 


3633  Houston  black  clay. 


3634 
3631 
3632 

3974 
3975 

3662 

3663 

3654 

3655 


Sorghum,  1910. 
Mustard.  1910. 

Com,  1911 

Com,  1913 

Sorghum,  1913. 

Com,  1914 

Sorghum,  1914. 
Com,  1915 

Sorghum.  1910. 
Mustard,  1910. 
Cora,  1911 


Lufkin  fine  sandy  loam.  Sorghum.  1910. 
Mustard,  1910. 
Com,  1911 


Houston  black  clay. 


Lufkin  fine  sandy 
loam. 


Lufkin  fine' sandy 
loam. 

Lufkin  fine' sandy 
loam. 


Orangeburg  clay. 
Orangeburglclay. 
Orangeburg'.finersand. 
Orangeburg  fine  sand. 


Sorghum,  1910. 
Mustard.  1910. 

Corn,  1911 

Cora,  1913 

Sorghum.  1913. 

Cora,  1914 

Sorghum.  1914. 
Corn,  1915 


Oats,  1910. 
Com.  1911. 


Oats.  1910 

Corn. 1912 

Sorghum,  1912. 

Cora.  1910.  .  .  . 
Mustard,  1910. 
Corn,  1911 

Corn.  1910 

Mustard,  1910. 
Com.  1911 

Cora,  1910 

Oats,  1910 

Cora,  1911 

Cora.  1910 

Oats,  1910 

Corn,  1911 

Corn,  1913 

Sorghum,  1913 

Corn.  1914 

Corn,  1913 

Sorghum,  1913 

Corn.  1914 

Sorghum,  1914 
Corn.  1915. . . 
Sorghum.  1914 
Corn,  1915 


18.1 
1.8 
36.7 
11.0 
34.8 
33.2 
25.2 
23.3 

10.2 

4.1 

33.7 

50.9 

4.8 

37.2 

45.3 
2.2 
43.3 
14.6 
35.9 
35.5 
25.9 
29.0 

12.5 
40.5 

11.2 
43.6 
28.3 

24.5 

5.1 

49.3 

20.2 

3.3 

47.9 

22.5 
10.8 
45.5 

29.5 

4.2 

47.8 


30.9 

5.1 

65.6 


2.0 


11.7 


1.4 


53.7 

6.0 

42.5 


41.5 
4.5 
11.5 

7.7 
1.6 
5.4 


17.8 
34.0 


14.2 


20. 9i 

2.8 

51.3, 

16.8 

6.2 

48.  Oi 

17.2 


6.31 

5.9 

3.3 
48.6  . 
23.5  . 

17.9 

2.0 

35.8 

4.4 

2.2 

15.0 

3.3j 


30.01 


3.5 


6.9 
6.4 
3.5 
25.4 
23.0 
8.4 
4.4 
3.7 
16.9 


I9ig(j?ed  by 


7.41. 

7.0:. 

4.0,. 
31.41. 
25.3  . 

3.5  . 

2.2,. 

1.9  . 
1.7.0, 


3.5 


10.7  . 
3.31. 
5.0. 
2.2. 
4.5. 

3.0 
3.3;. 


15.21 
2.7' 

7.5| 

17.9 
0.7 
6.1 
9.9. 


4.8. 
1.4  . 
3.9  . 

6.3 
6.6 

3.0 


21.3 

1.71 

12. 8| 

15. 4I 
1.0, 
9.7j 

5.0i 


2.2 


22.S 
5.0 
52.2 


29.2 

47.9 
4.S 

32.6 

42.9 

4.S 

42.  S 


16.2 
27.0 

12.2 


26.0 

0.2 

49.2 

22.2 

2.2 

44.8 

19.3 
10.0 
31.1 

25.0 

2.7 

29.6 


D^M 
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TABLB  S— C«BtiBaML     GROWN   WITH   FERTILIZER  IN  LBB   COUNTY  SOIL. 

(WEIGHT  IN  GRAMS.) 


Lab.'                           AddiUon. 
No.  , 

KPN 

KPNCa 

KN 

KP 

PN 

dOSelOrangebary  fine 
■andv  loftm. 

Cora,  1910.... 

OaU,  1910 

Cora,  1911 

Coro,  1914 

Sorghum.  1914. 
Cora.  1915 

Cora.  1910 

OaU.  1910 

Cora,  1911 

Cora,  1913 

Sorghum.  1913. 

Cora.  1914 

Sorghum.  1914. 
Cora.  1915 

20.4 

6.7 

50.1 

19.7 

5.7 

6.2 

19.7 
6.2 

323 

39.5 

3.57 
6.9 
8.6 

2.0 

26.0        

39.4 
17.9 

in 

15.8 
27.9 
40.8 
33.3 
24.9 

22.0 

3«57 

Orangebury  fine 
sandy  loam. 

3.0 

^hi 

28.5 

10.2 
1.5 

1.7 

1 

1 

1 

SOILS  OP  McLENNAN  COUNTY. 

The  area  mapped  in  this  survey  occupies  490  square  miles^  of  which 
about  440  miles  are  in  Mclennan  county  and  50  square  miles  in  the 
northwest  part  of  Bosque  county.  The  greater  part  of  the  area  on 
both  sides  of  the  Brazos  River  consists  of  rolling  upland  prairie,  inter- 
sected by  numerous  small  streams  and  rivers.  The  prairies  have  a 
gentle  slope  toward  the  Brazos  River.  The  topography  is  rough  and 
broken  along  the  small  streams  and  rivers  which  traverse  the  prairies 
of  the  western  section  of  the  area,  and  the  soils  here  suffer  from  erosion, 
which  causes  them  to  be  shallow,  stony,  and  of  low  agricultural  value. 
A  considerable  portion  of  this  area  consists  of  soil  deposited  by  the 
Brazos  River.  Sixteen  types  of  soil  were  mapped  in  the  area.  Table  9 
shows  the  area  embraced  by  each  type  in  the  locality. 

TABLE  9.     SOIL  SURVEY  OF  WACO  AREA. 
Areas  of  DIffereBl  Solla. 


Soil. 


Acres. 


Per  cent. 


Crawford  clay 

Houston  black  clay 

Crawford  stonv  clay 

Snagaehanna  fine  sandy  loam 

Miller  fine  sandy  loam 

Yazoo  heavy  clay 

Houston  clay 

Travis  gravelly  loam 

Houston  loam 

Yazoo  clay 

Crawford  loam 

Miller  heavy  day 

Rock  outcrop 

Houston  gravelly  clay 

Miller  fine  sand 

Miller  silt  loam 

Total 


112.320 

35.5 

57,280 

18.1 

27.264 

8.6 

24.512 

7.7 

22.208 

7.0 

13.248 

4.2 

12.864 

4.0 

12.416 

3.9 

8.640 

2.7 

7.488 

2.4 

6.784 

2.2 

4.608 

1.5 

2.880 

0.9 

1.984 

0.6 

1.408 

0.4 

960 

0.3 

316.864 

The  soils  of  this  area  are  generally  well  supplied  with  phosphoric 
acid,  although  a  few  of  the  samples  were  somewhat  low  in  this  respect. 
They  are  also  well  supplied  with  nitrogen,  although^.JJjj^r^fj^jit  larger 
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number  of  these  soils  which  are  low  in  nitrogen.  They  are  well  sup- 
plied with  potash.  The  soils  range  from  fair  to  good  in  lime.  The 
principal  need  of  this  area  appears  to  be. a  rotation  of  crops,  which 
includes  legumes  to  be  turned  under  or  grazed  oflE  for  the  purpose  of 
maintaining  the  supply  of  nitrogen  and  adding  vegetable  matter  to  the 
soil.  Such  a  rotation  is  essential  to  the  proper  maintenance  of  fer- 
tility. In  connection  with  this  rotation  some  phosphate  would  be  of 
advantage  on  most  of  the  soils,  although,  as  stated,  these  soils  are  well 
supplied  with  available  phosphoric  acid  as  a  rule. 

DESCRIPTION  OF  SOIL  TYPES  OF  MCLENNAN  COUNTY,   WACO   AREA. 

Houston  Black  Clay, — This  soil  is  known  locally  as  black  waxy  prairie 
land,  and  is  very  productive.  It  is  a  black  sticky  clay,  sticky  and 
tenacious  when  wet.  but  friable  and  loamy  when  in  a  well  cultivated 
condition.  The  soil  grades  at  about  ten  inches  into  a  stiff  dark  drab  to 
slate  colored  clay,  becoming  stiffer,  heavier,  and  a  little  lighter  in  color 
as  the  depth  increases. 

The  largest  unbroken  tract  of  this  soil  lies  to  the  south  and  south- 
west of  Waco,  but  it  occurs  in  bodies  of  more  or  less  extent  throughout 
the  county. 

The  topography  is  rolling,  the  soil  has  good  natural  drainage,  and 
can  be  cultivated  in  a  comparatively  short  time  after  a  rain. 

The  greater  part  of  this  type  is  derived  from  the  weathering  of  the 
Taylor  marl  formation,  a  compact,  massive,  calcareous  clay. 

The  Houston  black  clay  is  well  adapted  to  general  farming  and  pro- 
duces well,  suffering  very  little  from  drouth.  Oats,  wheat,  and  com 
are  nearly  always  profitable.  Cotton  produces  from  one-half  to  three- 
fourths  of  a  bale  per  acre,  corn  gives  a  yield  of  30  to  35  bushels  per 
acre,  wheat  15  bushels,  oats  35  to  50  bushels  per  acre.  The  soil  is 
considered  best  adapted  to  cotton  and  grain. 

Yazoo  Clay, — This  soil  is  a  black  or  dark  brown  clay  loam  with  an 
average  depth  of  8  to  10  inches.  On  drying  it  cracks  and  a  lighter 
colored  crust  forms.  The  soil  becomes  darker,  stiffer,  and  heavier  as 
the  depth  increases.  The  type  occurs  along  the  valleys  of  the  north  and 
south  forks  of  the  Bosque  River  and  reaches  the  greatest  extent  between 
the  junction  of  these  streams  and  the  mouth  of  the  Brazos  River.  The 
topography  is  generally  level,  with  a  general  slope  towards  the  stream. 
The  greater  proportion  of  the  type  is  not  subject  to  overflow  and  is 
usually  well  drained. 

The  Yazoo  clay  is  an  alluvial  soil,  and  one  of  the  strongest  and  most 
productive  soils  in  the  county.  Cotton  yields  from  one-third  to  one- 
half  bale  per  acre,  even  when  damaged  by  the  boll  weevil.  Com  yields 
35  to  40  bushels  per  acre,  oats  from  35  to  50  bushels,  and  wheat,  which 
is  grown  very  little,  yields  from  12  to  15  bushels  per  acre.  Alfalfa 
does  well,  and  millet,  sorghum,  onions,  and  potatoes  are  grown  with 
excellent  results.     This  soil  is  well  supplied  with  plant  food. 
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Yazoo  Heavy  Clay, — The  Yazoo  heavy  clay  is  a  dark  drab  to  black 
clay,  having  an  average  depth  of  about  10  inches,  and  grading  into  a 
subsoil  of  slightly  lighter  color  but  stiffer  and  more  tenacious.  If  this 
soil  is  plowed  when  in  a  wet  condition  the  clods  become  very  hard  and 
baked,  making  it  difficult  to  get  the  soil  in  a  suitable  condition  for  the 
cultivation  of  crops  and  lessening  its  productivity  in  no  small  degree. 

The  largest  areas  of  the  type  occupy  valleys  of  the  Tehucan  and 
Aquilla  creeks.  The  topography  is  comparatively  level,  and  the  land 
is  generally  well  drained.  The  Yazoo  clay  is  of  alluvial  origin,  is  sub- 
ject to  overflow,  and  is  very  productive.  With  careful  management  it 
gives  large  yields  of  cotton,  corn,  oats,  and  forage  crops.  Corn  and 
cotton  are  the  principal  crops.  Before  the  advent  of  the  boll  weevil 
this  soil  yielded  three-fourths  to  one  bale  per  acre;  at  present  the  yield 
is  one-half  bale  per  acre.  Corn  gives  an  average  of  35  to  40  bushels 
per  acre.    Wheat  is  seldom  grown  on  account  of  the  danger  of  overflow. 

Miller  Fine  Sand. — This  is  a  loose  gray  to  white,  fine  to  medium 
sand,  which  grades  at  13  to  15  inches  into  a  sand  of  about  the  same 
texture,  but  of  a  slightly  brown  or  yellowish  color  and  extending  to  a 
depth  of  4  to  more  than  6  feet.  The  largest  area  of  this  soil  occupies 
a  ridge  on  the  eastern  side  of  the  Brazos  in  the  northern  part  of  the 
county.  The  soil  is  of  little  agricultural  value  and  is  not  cultivated 
to  any  extent.  Cotton  and  corn  sometimes  give  fair  yields  in  wet 
seasons. 

Susquehanna  Fine  Sandy  Loam, — The  Susquehanna  fine  sandy  loam 
is  a  gray  to  very  light  brown  fine  sandy  loam,  averaging  in  depth  from 
10  to  12  inches.  The  subsoil  is  a  heavy  red  to  reddish  brown  sandy 
clay.     The  soil  becomes  stiffer  as  the  depth  increases. 

The  largest  areas  of  this  type  are  scjjttered  over  that  section  of  the 
area  surveyed  which  lies  east  of  the  Brazos  Biver.  The  topography  is 
rolling,  the  drainage  good. 

A  comparatively  small  proportion  of  this  type  is  under  cultivation, 
the  remainder  being  covered  by  a  heavy  growth  of  post  oak.  The  Sus- 
quehanna fine  sandy  loam  is  locally  known  as  "post  oak  land'^  and  is 
not  considered  a  strong  soil.  The  crops  usually  suffer  from  lack  of 
moisture  in  seasons  of  average  rainfall,  and  are,  as  a  rule,  a  failure 
during  a  dry  season.  Profitable  yields  are  always  obtained  in  wet 
seasons.  The  soil  warms  up  quickly  in  the  spring  and  is,  therefore, 
well  Huited  to  crops  which  mature  before  the  hot  dry  months  of  late 
summer.  Peaches,  pecans,  pears,  and  small  fruits  do  well  on  this  soil. 
Oats  yield  25  bushels,  corn  20  bushels,  and  cotton  one-fourth  bale  per 
acre.  Larger  yields  are  produced  in  wet  years.  This  soil  is  well  sup- 
plied with  plant  food,  except  nitrogen.     It  needs  legume  crop  rotation. 

Miller  Fine  Sandy  Loam. — The  surface  soil  of  this  t3^pe  is  mellow, 
friable  and  easily  tilled,  with  a  depth  varying  from  12  to  24  inches. 
The  surface  soil  is  brown  to  grayish  brown  and  from  fine  to  very  fine 
sand  and  silt.     The  subsoil  is  a  red  sticky  sandy  clay. 

The  Miller  fine  sandy  loam  is  found  only  alongigthe  biBriie^fe>^^er 
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and  is  the  principal  bottom  type  of  the  county.  The  main  bodies  are 
found  in  the  bends  of  the  river,  the  largest  near  Waco  and  Patrick. 
The  surface  of  this  type  is  terraced  and  each  terrace  is  nearly  level. 

The  Miller  fine  sandy  loam  can  be  worked  much  sooner  after  a  rain 
than  any  other  soil  in  the  county  except  Miller  fine  sand.  Water  pene- 
trates easily,  but  is  held  in  the  subsoil  and  a  large  percentage  of  the 
rainfall  is  conserved.  The  drainage  is  good  except  in  a  few  local  spots, 
which  could  be  easily  drained  by  open  ditches,  or  closed  tile  drains. 

The  Miller  fine  sandy  loam  is  a  deposit  laid  down  by  the  Brazos  River 
in  times  of  flood  and  belongs  to  the  present  geological  time.  Along  the 
lower  terraces,  which  are  overflowed,  it  is  still  in  the  process  of  for- 
mation. 

This  soil  seems  well  adapted  to  the  growing  of  garden  truck.  Peaches, 
pears,  plums,  blackberries,  etc.,  do  well  also.  Cotton  is  the  chief  crop 
grown  at  present,  and  yields  from  one-third  to  two-thirds  bale  per  acre. 
Prior  to  the  advent  of  the  boll  weevil  the  soil  yielded  three-fourths  to 
one  bale  per  acre.  In  favorable  seasons  com  yields  50  to  60  bushels 
per  acre,  the  average,  however,  being  from  20  on  the  poorest  tracts,  to 
35  on  the  best.  Alfalfa  does  well  when  once  established.  One  sample 
of  this  soil  is  well  supplied  with  potash  and  phosphoric  acid,  though 
low  in  nitrogen.  The  other  sample  is  low  in  phosphoric  acid  and 
nitrogen. 

Travis  Oravelly  Loam. — The  surface  soil  of  this  type,  to  a  depth  of 
about  10  inches,  consists  of  a  medium  to  a  fine  sand  or  sandy  loam,  and 
is  a  gray  to  a  grayish .  brown  in  color.  The  subsoil  (10''-36'')  is  a 
mass  of  coarse  sand  and  small  rounded  gravel,  in  a  matrix  of  stiff, 
heavy,  red  clay. 

The  largest  body  of  this  soil  lies  east  of  Elm  creek,  extending  from 
the  northern  border  of  the  area  surveyed  to  the  vicinity  of  the  mouth 
of  Whiterock  creek.  Another  area  of  considerable  size  is  found  east 
of  Whiterock  creek  at  Boss. 

The  topography  is  lindulating  to  quite  rolling  and  the  drainage  is 
excellent  on  the  greater  part  of  the  areas.  In  some  localities,  notably 
in  the  vicinity  of  Boss,  open  ditches  would  be  of  much  value. 

The  Travis  gravelly  loam  is  adapted  to  the  production  of  peaches, 
pears,  plums,  berries,  etc.  Cotton  averages  one-third  bale  per  acre, 
com  from  25  to  30  bushels  per  acre,  and  oats  from  35  to  40  bnshels 
per  acre.  All  crops  do  much  better  in  wet  seasons.  This  sample  of 
this  soil  is  low  in  nitrogen.     It  needs  legume  crop  rotation. 

Hoiision  Clay. — This  type  is  a  dark  brown  to  black  clay  with  an 
average  depth  of  about  10  inches.  The  surface  is  friable  and  easily 
cultivated,  but  becomes  baked  and  cracked  in  areas  not  cultivated. 

The  subsoil  is  a  stiff  clay,  of  somewhat  lighter  color  than  the  sur- 
face,' and  contains  small  fragments  of  limestone.  Under  the  subsoil 
is  a  layer  of  rotten  limestone  or  chalk,  and  on  many  of  the  slopes 
erosion  has  caused  this  limestone  to  appear  at  the  surface. 

The  main  body  of  this  type,  occurs  in  a  strip  extending  from  the 
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Brazos  River,  north  of  Waco,  in  a  southwest  direction  to  the  southern 
boundary  of  the  area. 

The  topography  of  the  Houston  clay  is  rolling  and  the  soil  is  well 
drained.  The  soil  is  formed  by  the  weathering  of  the  Austin  chalk. 
Cotton  usually  matures  earlier  on  the  Houston  clay  than  on  the  Houston 
black  clay,  the  average  yield  being  from  one-third  to  ope-half,  bale  per 
acre.  Corn  yields  better  in  wet  seasons,  but  the  average  under  ordi- 
nary conditions  lies  between  20  and  25  bushels  per  acre.  Millet,  sor- 
ghum, and  wheat  are  also  grown. 

Houston  Gravelly  Clay. — This  type  is  a  heavy  dark  drab  or  black 
•clay  loam  containing  a  large  quantity  of  small  rounded  gravel,  varying 
in  size  from  the  coarse  sand  to  pebbles  2  or  3  inches  in  diameter.  At 
10  inches  below  the  surface  the  soil  becomes  a  stiff  dark  drab  to  dark 
l)rown  clay,  much  lower  in  gravel  content.  This  soil  is  of  very  limited 
extent,  and  occurs  in  the  vicinity  of  Elm  Matt  and  Ross. 

Crops  do  not  yield  as  well  on  the  Houston  gravelly  clay  as  on  Houston 
tlaek  clay  or  *^lack  land.^'  Oats  are  a  surer  crop  than  com  and  yield 
iibout  30  bushels  ))er  acre.  They  are  best  sown  in  the  fall.  Corn  aver- 
ages 20  bushels  per  acre,  and  cotton  one-fourth  bale.  The  effect  of 
-drouth  is  much  more  marked  than  on  the  heavier  *^lack  land.'* 

Houston  Loam. — The  typical  soil  of  the  Houston  loam  is  a  gray  to 
light  brown  loam  from  10  to  12  inches  deep,  containing  a  large  amount 
of  silt.  The  8ub?oil  is  a  drab  to  slate  colored  silty  clay,  which  also 
■contains  a  large  amount  of  sand.  The  subsoil  becomes  heavier  as  the 
-depth  increases. 

The  Houston  loam  occurs  in  irregular  shaped  areas  of  varying  extent 
in  the  northeastern  part  of  the  county  surveyed.  The  topography  is 
gently  rolling  and  the  drainage  is  generally  good. 

The  greater  part  of  the  material  forming  the  type  consists  of  a  com- 
Wnation  of  a  fine  sand  alluvial  deposit  and  the  heavier  material  com- 
posing the  black  prairie  soil. 

The  Houston  loam,  is  better  adapted  to  the  earlier  maturing  crops, 
as  the  drouths  of  the  late  summer  seriously  affect  the  yiel(Js.  Cotton 
produces  from  one-third  to  one-half  bale  per  aore,  com  about  25  bushels, 
-oats  about  35  bushels,  and  wheat  (rarely  grown)  from  10  to  12  bushels 
per  acre.  Sorghum  is  grown  with  good  results.  In  general,  crops 
grown  on  this  ty))e  are  subject  to  serious  damage  from  drouths,  but 
during  favorable  seasons  fair  yields  are  always  obtained.  This  soil 
needs  nitrogen  and  legume  crop  rotation. 

Crawford  Clay. — The  Crawford  clay  is  one  of  the  most  important 
iypes  found  in  the  area.  The  soil  averages  8  to  10  inches  in  depth 
and  consist?  of  a  brown,  slightly  reddish  clay,  which  is  stiff  and  tenacious 
when  wet,  but  friable  and  granular  when  dry  and  in  a  well  cultivated 
•condition.  The  subsoil  (10"-36")  is  a  stiff  tenacious  clay  of  a  lighter 
reddish  brown  color,  which  becomes  stiffer  and  more  compact  as  the 
•depth  increases. 

The  Crawford  clay  occurs  in  large  unbroken  areas  occupying  almost 
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all  the  gently  rolling  area  and  more  level  sections  of  the  prairie  in  the 
western  half  of  the  area  surveyed.  The  whole  section  is  a  gently  roll- 
ing upland  plateau.  The  soil  is  excellently  drained,  yet  it  holds  water 
well  enough  to  produce  in  an  average  season  all  the  crops  grown. 

A  large  proportion  of  the  grain  produced  in  the  county  is  grown  on 
this  soil  and  it  is  well  adapted  to  com  and  oats.  Oats  yield  30  to  40 
bushels  per  acre  and  wheat  15  bushels  in  an  average  year.  Com  is 
seldom  a  failure  and  will  average  from  10  to  15  bushels  in  a  dry  year 
and  30  to  40  bushels  in  a  wet  season.  Cotton  averages  one-third 
bale  per  acre,  but  in  a  favorable  season  and  when  well  cultivated,  three- 
fourths  to  one  bale  per  acre  has  been  obtained.  Millet,  rye,  sorghum, 
plums,  and  peaches  are  successfully  grown.  This  soil  is  well  supplied 
with  plant  food. 

Crawford  Stony  Clay. — This  soil  is  of  little  importance  both  in  extent 
and  agricultural  value.  It  is  a  dark  reddish  brown  clay,  carrying  lime- 
stone fragments,  and  is  very  shallow,  the  underlying  limestone  occur- 
ring at  depths  varying  from  12  to  20  inches.  The  topography  is  very 
rolling  and  the  area  is  well  drained ;  the  soil  is  so  shallow  and  stony 
that  very  little  moisture  is  conserved. 

The  Crawford  stony  clay  is  formed  from  the  weathering  of  the  Fort 
Worth  limestone. 

The  areas  covered  by  this  type  are  not  suited  to  cultivation,  but  they 
support  an  excellent  growth  of  native  grasses  and  are  used  almost 
exclusively  as  pasture  lands.  Small  areas  that  are  comparatively  free 
from  stones  are  sometimes  cultivated,  and  if  there  is  an  abundance 
of  rainfall  during  the  growing  season  a  fair  crop  is  secured.  Under 
these  conditions  the  average  yields  are:  corn,  15  bushels;  wheat.  6 
bushels;  oats,  20  bushels,  and  cotton,  one-sixth  to  one-fifth  bale  per  acre. 

Craivford  Loam. — The  soil  of  this  type  is  about  12  inches  deep,  and 
is  a  brown  to  reddish  brown  loam,  containing  a  relatively  large  percent- 
age of  silt  and  fine  sand.  The  subsoil  is  a  heavy  brown  loam,  grading 
at  20  to  25  inches  into  a  stiff  reddish  compact  sandy  clay.  The  prin- 
cipal area  occurs  north  of  the  Bosque  Eiver  and  southeast  of  the  China 
Spring.  The  topography  is  rolling  but  there  is  no  serious  erosion,  and 
the  soil  is  well  drained.  The  soil  is  easy  to  cultivate,  and  can  be  worked 
very  shortly  after  heavy  rains. 

The  Crawford  loam  is  formed  from  the  weathering  of  the  sandy 
ferruginous  clays,  impure  limestone,  and  sandstone,  which  compose  the 
geological  formation. 

The  soil  is  well  suited  to  the  cultivation  of  cotton,  corn,  fruits,  and 
also  produces  fair  yields  of  wheat  and  oats.  Small  fruits  and  vege- 
tables do  well.  Cotton  produces  one-third  bale  per  acre  under  ordi- 
nary cultural  conditions,  but  when  care  is  taken  one-half  bale  per  acre 
has  been  secured  year  after  year.  Corn  yields  20  bushels  per  acre, 
wheat  10  to  15  bushels  and  millet  1|  tons  per  acre.  Sorghum  does 
exceedingly  well.     This  soil  needs  nitrogen  and  crop  rotation. 
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Miller  Heavy  Clay. — ^This  soil  is  a  clay  8  or  10  inches  deep,  brown 
or  reddish  brown  in  color,  stiff  and  tenacious  when  wet,  and  bakes  and 
cracks  on  drying.     The  subsoil  is  stiffer,  lighter,  and  redder  in  color. 

The  Miller  heavy  clay  occurs  chiefly  in  the  bottom  lands  of  Tehuacan 
and  Aquilla  creeks. 

The  topography  is  almost  level  but  the  surface  as  a  whole  has  a  gentle 
slope  towards  the  Brazos  Eiver.  The  surface  is  generally  well  drained, 
but  some  areas  would  be  greatly  improved  by  artificial  drainage. 

The  type  owes  its  origin  to  material  deposited  by  the  Brazos  Biver, 
combined  with  the  fine  material  brought  down  from  the  upland  prairies 
by  the  smaller  streams. 

Cotton  produces  one-half  bale  per  acre,  corn  from  30  to  35  bushels 
per  acre,  and  oats  40  bushels  per  acre.  Larger  yields  are  procured  in 
the  more  favorable  seasons. 

Miller  Silt  Loam. — The  Miller  silt  loam  consists  of  a  fine  grained 
silt  loam  with  a  depth  of  about  15  inches,  brown  in  color  and  containing 
a  relatively  large  portion  of  fine  and  very  fine  sand.  The  subsoil  is 
darker  and  heavier,  but  still  contains  sand.  The  soil  becomes  hard  and 
compact  and  cracks  slightly  when  dry,  but  breaks  up  into  a  mellow 
seed  bed  when  cultivated. 

There  are  a  few  small  areas  of  this  type,  these  being  west  of  the 
river  below  Waco.  The  surface  is  nearly  level.  The  origin  of  the  Miller 
silt  loam  is  due  to  deposition  of  the  sediments  on  the  flood  plain  of  the 
Brazos  Biver,  the  red  color  being  due  to  the  origin  of  the  material 
brought  down. 

A  considerable  part  of  this  type  is  used  for  Johnson  grass  for  pas- 
turage. Cotton,  when  well  cultivated,  yields  from  one-third  to  one- 
half  bale  per  acre,  corn  from  25  to  30  bushels,  oats  from  30  to  40  bushels, 
and  wheat  from  12  to  15  bushels  per  acre.  This  type  is  considered 
strong  for  general  farming,  crops  standing  the  drouth  better  than  those 
on  the  more  sandv  soils. 
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description  op  samples. 

3343.  Crawford  clay:  0"-7" ;  dark  brown;  powders  very  well  in  wet 
season;  behaves  poorly  when  dry;  six  miles  east  of  Waco;  Dr.  Sander- 

•  son's  farm ;  does  not  crack  or  run  together ;  no  fertilizer  used ;  has  not 
been  cultivated  much;  produces  well  in  wet  seasons,  but  does  not  dry 
out  rapidly;  produced  15  bushels  com,  25  bushels  oats. 

3344.  Subsoil  to  3343:     7"-14";  black  clay. 

3339.  Crawford  loam:  0"12" ;  reddish  brown  sand;  four  miles 
west  of  Waco;  Mr.  Biggs'  farm;  no  fertilizer  used;  crumbles;  powders 
well  in  wet  season;  small  yield  in  dry  season;  2  years  in  cultivation; 
cotton  and  com  chiefly  raised;  vegetables  and  fruits  do  well. 

3340.  Subsoil  to  3339 :     12"-24" ;  reddish  brown  sand. 

3335.  Houston  black  clay :  0"-12"  ;  black  clay ;  very  sticky  when  wet; 
packs;  dries  into  clods;  does  not  wash;  dirt  does  not  wash  onto  it; 
Waco,  Mrs.  Ellis  Blake's  orchard;  30  to  40  years  in  cultivation;  no 
fertilizer  used ;  produces  one-half  bale  cotton,  35  bushels  corn. 

3336.  Subsoil  to  3335 :     12"-24" ;  black  clay. 

4565.  Houston  black  clay:  O^-IO'';  black  clay;  waxy;  in  Waco. 
Dr.  Pond's  place. 

3333.  Houston  loam:  0"-10";  light  brown,  sandy;  suffers  from 
drouth;  four  and  one-half  miles  from  Waco;  J.  N.  Worthy's  farm; 
good  soil;  upland;  rolling  prairie;  no  fertilizer  used;  cultivated  since 
1882 ;  produces  25  to  30  bushels  com,  one-foui-th  to  three-fourths  bale 
cotton - 

3334.  Subsoil  to  3333 :     10''-22" ;  dark  brown  loam. 

3205.  Miller  fine  sandy  loam:  2"-6":  moderately  good;  part  very 
fertile ;  Waco,  H.  M.  Mineir's  farm ;  Brazos  bottom  land ;  cultivated  44 
vears;  produces  one-eighth  to  one-third  bale  cotton. 

3206.  Subsoil  to  3205 :    8"  depth. 

3337.  Miller  fine  sandy  loam:  0"-12'';  light  brown,  sandy;  behaves 
well  in  wet  and  dry  seasons;  very  good  soil;  Waco,  Mrs.  Ellis  Blake's 
orchard  field;  does  not  pack,  crack  or  wash;  crumbles;  cultivated  30 
to  40  years;  cotton,  corn,  fruit,  and  vegetables  raised;  produces  30  to 
35  bushels  corn,  one-half  to  one  bale  cotton. 

3338.  Subsoil  to  3337:     12"-24";  yellow  clay. 

4564.  Miller  fine  sandy  loam:  O^-IO";  brown  sandy  loam;  near 
Waco;  Dr.  Pond's  place;  Brazos  bottom. 

3345.  Susquehanna  fine  sandy  loam:  0"-12'' ;  brown;  sticky  in  spots 
in  wet  season;  suffers  from  drouth;  Waco,  J.  N.  Worthy's  place;  good 
soil;  no  fertilizer  used;  barnyard  manure  used  on  small  patches  with 
poor  results;  does  not  wash;  rather  dark  and  heavy;  produces  25  bushels 
corn,  one-half  bale  cotton. 

3346.  Subsoil  to  3345:    12"-24";  light  brown  sand. 

3331.  Travis  gravel:  0"-12";  does  not  pack  or  crack;  perfectly 
loose;  three  miles  northeast  of  Waco;  F.  M.  Shick's  farm;  does  best  in 
wet  season;  nothing  grown  in  dry  season;  washes  only  in  excessive  rains; 
hilly :  water  sinks  rapidly ;  cultivated  50  years ;  C/S  fertilizer  used,  and 
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doubles  yield;  50  bushels  to  acre  barnyard  manure,  always  good  increase; 
fine  crops,  cantaloupes,  melons,  etc.,  chiefly  grown. 
3332.     Subsoil  to  3331 :     12''-24'' ;  dark  brown  sand. 

3341.  Yazoo  clay:  0"-12'';  black  clay;  little  sticky  in  wet  seasons; 
works  well  in  dry  seasons;  does  not  pack,  crack  or  wash;  crumbles;  six 
miles  east  of  Waco;  Dr.  Sanderson^s  farm;  bottom  not  subject  to  over- 
flow; cultivated  50  years;  no  fertilizer  used;  produces  one-half  bale 
cotton,  40  to  50  bushels  oats,  and  45  bushels  corn. 

3342.  Subsoil  to  3341 :     12''-24'' ;  black  clay. 

TABLE  11.  INTBBPBETATION  OF  SOIL  ANALYSES  OF  MeLENNAN  COUNTY. 


Type  and  County. 


Phos- 
phoric 
acid. 


Potash. 


Lime. 


Com  poseibUity  in  bushels 
per  acre  for 


Active 
phos- 
phoric 
acid. 


Active 
potash. 


Total 
nitro- 
gen. 


Crawford  day 

Crawford  loam 

Houston  black  clay 

Probably  Houston  black  clay 

Houston  loam 

Probably  Miller  fine  sandy  loam. 

Miller  fine  sandy  loam 

Probably  Miller  fine  sandy  loam. . 
Susquehanna  fine  sandy  loam . . . . 

Travis  mvelly  loam 

Yazoo  clay 


good 
good 
good 
good 
low 


fair 

good 

good 

low 

good 


good 
good 
good 
good 
good 
good 
good 
good 
good 
good 
good 


good 

good 

nigh 

hiph 

fair 

fair 

fair 

good 

good 

food 
igh 


74 
30 
50 
18 
18 
12 
45 
40 
40 
35 
74  + 


182 
120 
182 

51 

80 

37 
157 
120 
157 

29 
207  4- 


43 
18 
33 
43 
13 
13 
18 
13 
18 
13 
48  + 


TABLE  12.     CBOPS  QBOWN  WITH  FEBTIUZEB  IN  MeLENNAN  COUNTY  SOIL. 

(WEIGHT  IN  GBAMS.) 

Lab. 
No. 

Addition. 

KPN 

KPNCa 

KN 

KP 

PN 

3343 

Crawford  clay.                  Oats.  1910 

Com.  1911 

Com,  1913 

Sorghum,  1913. 
Sorghum.  1914. 
Com,  1915 

Crawford  clay,                  Cora,  1914 

subsoil.                       Sorghum,  1914. 

Com,  1915 

Com.  1915 

Crawford  loam.                 Cora,  1911 

Sorghum,  1910. 
Mustard.  1910. 

Crawford  loam.                 Sorghum,  1910. 
MusUrd.  1910. 

Com,  1911 

Cora,  1914 

Sorghum,  1914. 
Com,  1915 

Houston  black  clay.         Oats,  1910 

19.8 
42.0 
49.7 
45.6 
36.2 
44.0 

44.4 

23.5 
47.3 
25.5 

42.0 

60.5 

4.4 

62.6 
2.4 
50.3 
35.7 
33.5 
36.8 

19.8 
38.7 

17.7 
40.3 

9.0 
6.1 
29.2 
10.5 
11.0 
17.2 

30.6 
4.8 
8.5 

20.7 
39.6 

3344 

25.4 

3339 
3340 

4.4 

56.0 

2.9 

57.0 

1.7 

37.1 

53.2 

43.2 

3.2 

29.0 

1.2 

10.5 

11.3 

17.2 

1.4 

16.5 

.5 

7.4 

21.0 
2.5 
5.5 

5.5 
11.0 
17.7 

6.1 
10.0 

9.1 

7.2 

22.4 
5.5 
4.9 

40.8 

60.5 

2.0 

57.4 

1.0 

28.8 

3335 

6.8 
40.7 

5.8 
23.3 

7.8 

Com,  1911 

Cnrn     lOIS 

35.3 
29.7 
40.2 
44.5 
46.0 
30.4 

22.3 
30.0 
53.4 

43.2 

Sorglium,  1913. 
•                                            Com,  1914    .    . 

Sorghum,  1914. 
Com,  1915. . . 

3336  Houston  black  clay.         Cora.  1914 

1                                            Sorghum.  1914. 
1                                           Com,  1915 
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COUNTY  SOIL.     (WEIGHT  IN  GRAMS.) 

r  Mclennan 

T.ah. 
No. 

AddiUon. 

KPN 

KPNCa 

KN 

KP 

FN 

3333 

Houston  loam. 

Houston  loam. 

Miller  fine  sandy 
loam. 

Miller  fine  sandy 
loam. 

Susquehanna  fine 
sandy  loam. 

SusQuehanna  fine 
sandy  loam. 

Travis  gravel. 

Yan>oclay. 
Yazoo  clay. 

Cora,  1913 

Sorghum.  1913. 
Sorghum.  1914. 
Cora.  1914. . . . 
Sorghum.  1914. 
Cora.  19l4.... 
Cora.  1915 

Cora,  1914 

Sorghum,  1914. 
Cora.l9l5.... 

Cora.  1910 

Cora.  1913 

Sorghum.  1913. 

Cora,  1914 

Sorghum.  1914. 

Cora.  1914 

Sorghum,  1914. 
Cora,  1915.... 

Sorghum,  1910. 
Mustard.  1910. 

Cora.  1911 

Cora,  1914 

Sorghum.  1914. 
Cora.  19l5.... 

Sorghum.  1910. 
Mustard,  1910. 

Cora,  1911 

Cora,  1914 

Sorghum.  1914. 
Com.l9i5.... 

Sorghum,  1910. 
Mustard.  1910. 

Cora,  1911 

Cora.  1913 

Sorghum,  1913. 
Cora.  19i4.... 

Cora,  1914 

Sorghum,  1914. 
Sorghum.  1914. 

Cora.  1915 

Cora.  1915 

Sorghum.  1910. 
Mustard.  1910. 

Cora.  1911 

Cora.  1913 

Sorghum,  1913. 

Corn, 1914 

Sorghum,  1914. 
Cora,  1915 

OaU.  1910 

Cora.  1911 

Cora.  1915 

41.0 
22.5 

32.6 
40.7 
37.2 

42.9 
32.0 
38.8 

24.7 
31.9 

6.6 
32.3 

4.0 

46.5 

IH 

55.5 

41:1 

48.4 
32.4 
».4 

*?:! 

48.4 

8015 
36.4 

50.4 
5.5 
50.8 
39.5 
33.2 

U:? 

25.5 
41.4 

^:? 
^:? 

46.8 
45.2 
33.2 
40.5 
26.5 
47.3 

13.2 
38.0 

28.41 

32.8 
18.0 

3.5 
22.7 

21.9 
19.2 

5.2 
20.5 

u 

11.0 

21.5 

5.5 

1:1 

17.9 
2.0 
3.3 

17.9 

.7 

8.2 

20.2 
5.4 
3.8 

6.6 

3334 



3337 

23.7 

24.7 

26.7 

3338 

4564 

49.1 

47.6 
35:1 

41.5 

1.1 

44.1 

3346 

40.7 

41.7 

^:J 

41.2 

i4.2 
2.2 
4.5 

10.7 
2.0 
5.4 

12.4 

H 

a 

5.7 

14.5 
4.6 

21.9 

18.5 
9.1 
6.4 
5.7 

49.3 

8.4 
15.0 

25.4 

3331 

49.5 

4^:1 

17.5 

3.2 

15.2 

47.0 

11 

3332 

54.6 

42.7 
13.6 
26.9 

1:S 

49.3 

3341 
3342 

10.3 
44.2 

9.8 
31.9 

r* 

SOILS  OP  TITUS   COUNTY. 

This  area  occupies  426  square  miles,  and  is  in  what  is  known  as  the 
hard  timber  region  of  East  Texas.  The  soils,  with  the  exception  of  a 
small  prairie  region  in  the  northeastern  comer,  are  characteristic  of 
the  Gulf  Coastal  Plain.  Elevation  is  from  300  to  500  feet  above  sea 
level.  The  county  is  well  drained.  Thiri:een  different  types  have  been 
mapped  by  the  Soil  Survey  of  the  United  States  Department  of  Agri- 
culture.    The  areas  occupied  by  these  types  are  given  in  Table  13. 

^  -^  ''^  [^gitized  by  ^^OOgL(:: 


Soils  Grayson,  Lee,  McLennan,  Titus,  Tyler  Couniies.     39 


TABLE  18.     TITUS  COUNTY. 
Areas  of  DUTerent  Soils. 


Soil. 


Snsqtiehanna  fine  sandy  loam 

Norfolk  fine  sandy  loam 

Meadow 

Sanders  clay ^ 

Susquehanna  gravelly  loam 

Trinity  clay 

Norfolk  fine  sand 

Wilson  loam 

Lofkin  fine  sandy  loam 

Caddo  fine  sandy  loam 

Susquenanna  clay 

Sanders  silt  loam 

Wilson  clay  loam 

Total ^ 


Acres. 

Per  cent. 

125,824 

46.2 

61,952 

22.7 

18.432 

6.8 

15,104 

5.5 

14,848 

5.4 

12.032 

4.4 

11,136 

4.1 

5,824 

2.1 

2,368 

0.9 

1.920 

0.7 

1,856 

0.7 

960 

0.4 

384 

0.1 

272,640 

The  soils  of  this  section  are  generally  low  in  nitrogen,  showing  a 
need  for  crop  rotation,  including  legumes  for  the  purpose  of  securing 
nitrogen  from  the  air.  Some  of  the  soils,  however,  are  well  supplied 
with  nitrogen  at  present.  As  the  soils  are  cultivated,  the  nitrogen  will 
be  exhausted  and  the  need  for  crop  rotation  with  legumes  will  be 
more  manifest. 

Some  of  these  soils  are  very  well  supplied  with  active  phosphoric  acid, 
although  a  number  of  them  are  low  in  total  phosphoric  acid.  There 
are,  however,  some  soils  very  low  in  active  phosphoric  acid,  especially 
the  Norfolk  fine  sandy  loam.  Norfolk  fine  sand  is  unusually  high  in 
active  phosphoric  acid  for  this  type  of  soil.  The  pot  experiments  show 
a  need  for  phosphoric  acid  and  for  nitrogen  for  a  number  of  these  soils, 
Two  samples  of  these  soils  were  found  to  be  acid,  these  being  the  Sus- 
quehanna gravelly  loam  and  the  Susquehanna  fine  sandy  loam.  It 
would  require  about  600  pounds  of  quicklime,  or  stone  lime,  per  acre 
or  1200  pounds  of  ground  limestone  to  neutralize  the  acidity  of  these 
soils  to  a  depth  of  seven  inches. 

All  of  the  other  samples  of  the  soil  were  not  acid,  although  the  lime 
is  low  in  some  of  them,  comparatively  speaking. 


DESCRIPTION  OF  SOIL  TYPES  OF  TITUS  COUNTY. 

Norfolk  Fine  Sand. — ^This  is  the  sandiest  soil  found  in  the  area. 
The  surface  soil  for  6  inches  consists  of  a  gray  fine  sand.  Below  this 
the  soil  is  composed  of  the  same  grades  of  sand,  growing  lighter  in 
color  as  the  depth  increases.  At  3  or  4  feet  is  found  a  yellow  sandy 
clay.  The  soil  is  loose  and  incoherent.  It  occurs  in  a  few  areas  of 
several  square  miles  and  in  a  number  of  smaller  areas  in  nearly  all 
parts  of  the  county,  extensive  stretches  occurring  on  the  central  ridge. 

The  soil  is  naturally  well  drained,  is  one  of  the  warmest  soils  of  the 
county,  and  well  suited  for  the  production  of  early  truck  crops.  The 
agricultural  value  of  the  soil  depends  largely  upon  its  depth;  when  the 
sand  is  too  deep  it  is  not  productive.  Such  areas  suffer  in  drouths, 
lack   organic  matter,   and   are   very   difficult  to  improve.     This   land. 
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locally  known  as  'Tblackjack'^  land,  is  not  cultivated.  The  larger  part 
of  the  Norfolk  fine  sani  however,  is  a  valuable  fanning  land.  It  is 
remarkably  productive  for  a  sandy  land.  Most  areas  in  this  county 
seem  to  be  as  productive  after  years  of  cultivation  as  when  first  cleared. 
The  principal  crops  grown  have  been  corn  and  cotton,  but  there  is  a 
tendency  towards  diversification.  Legumes,  especially  peanuts,  have 
been  grown  with  success.  The  yield  of  cotton  ranges  from  one-fourth 
to  one-half  bale  per  acre;  that  of  com  from  15  to  25  bushels.  Where 
the  soil  is  not  too  deep  and  leachy,  peach  orchards  are  uniformly  suc- 
cessful.   This  soil  needs  nitrogen  and  legume  rotation. 

Norfollc  Fine  Sandy  Loam. — The  soil  of  this  type  consists  of  a  gray 
or  yellowish  gray  fine  sandy  loam  or  loamy  sand.  The  depth  ranges 
from  10  to  20  inches,  averaging  about  12  inches.  The  subsoil  is  a 
yellow  or  brownish  yellow  sandy  clay,  which  passes  at  3  feet  or  more 
into  a  mottled  gray  or  yellow  clay.  The  surface  soil  for  2  inches  is 
darkened  with  organic  matter.  This  type  is  found  in  all  of  the  upland 
part  of  the  county  outside  of  the  prairies.  The  larger  uniform  areas 
occur  in  the  southern  part  of  the  county.  It  is  not  confined  to  any 
one  kind  of  topography,  nor  to  any  particular  elevation,  but  is  more 
likely  to  be  foimd  on  flats  where  the  drainage  is  slightly  retarded  and 
weathering  has  taken  place  under  conditions  different  from  those  that 
produced  the  mottled  and  red  subsoil. 

The  greater  part  of  the  type  has  good  natural  drainage.  Any  part 
can  be  drained  by  the  simplest  methods  and  at  small  expense  for  ditch- 
ing. The  Norfolk  fine  sandy  loam  is  regarded  by  some  as  the  most 
desirable  soil  in  the  county  for  the  system  of  farming  now  practiced. 
It  stands  drouth  as  well  as  any  other  soil  in  the  county.  It  is  especially 
adapted  to  truck  and  peanuts.  Corn  and  cotton  are  the  principal  crops, 
cotton  yielding  from  one-fourth  to  one-half  bale  per  acre  and  com  from 
15  to  25  bushels.  Cowpeas,  peaches  and  potatoes  do  well  on  this  soil. 
This  soil  needs  phosphates,  and  nitrogen,  with  a  legume  rotation. 

Susquehanna  Fine  Sandy  Loam. — ^This  is  the  most  extensive  and  im- 
portant soil  type  in  Titus  county.  The  soil  is  a  gray,  fine,  very  sandy 
loam,  and  in  some  places  almost  a  sand.  The  depth  ranges  from  6  to 
18  inches,  averaging  12  inches.  The  subsoil  is  usually  a  red  and  yellow 
clay  mottled  with  drab,  passing,  before  a  depth  of  3  feet  is  reached,  into 
a  less  weathered  clay  of  solid  drab  or  brown  color.  The  surface  soil 
is  similar  to  that  of  the  Norfolk  fine  sandy  loam.  It  is  loose,  porous 
and  easily  cultivated.  The  subsoil  is  a  fine  clay,  stiff  and  waxy  but 
not  so  impervious  as  to  be  injurious  to  crops  where  the  position  of 
the  land  is  favorable  to  drainage. 

South  of  White  Oak  creek  and  between  it  and  Sulphur  Eiver,  are 
numerous  low,  poorly  drained  areas,  where  the  soil  is  more  silty  and 
the  drab  color  predominates  in  the  subsoil.  The  Susquehanna  fine 
sandy  loam  is  found  in  all  parts  of  the  upland,  except  in  the  prairies 
and  in  the  northwestern  section  of  the  county.  The  largest  stretch  of 
the  type  lies  between  Sulphur  River  and  White  Oak  creek.  The  topog- 
raphy is  generally  gently  rolling  to  hilly.     A  largg.  .paj|  ^^J\e>^ype  is 
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still  uncleared,  the  native  forest  growth  consisting  of  oak,  hickory,  ond 
other  hardwoods. 

The  type  is  productive  and  holds  its  fertility  well.  Cotton  yields 
from  one-fourth  to  one-half  bale  per  acre  and  com  from  15  to  20  bush- 
els, these  being  the  principal  crops.  Peanuts,  potatoes,  sweet  potatoes, 
cowpeas,  and  all  truck  crops  do  well.  Fertilizers  are  used  to  a  small 
extent. 

The  soil  is  easily  eroded, — a  fault  that  should  be  guarded  against 
by  contour  plowing,  terracing,  and  the  growing  of  cover  crops.  This 
soil  is  fairly  well  supplied  with  phosphoric  acid,  but  needs  nitrogen 
and  legume  rotation,  and  one  sample  needs  lime. 

Susquehanna  Qravelly  Loam. — The  soil  is  a  gray  or  reddish  gray, 
very  sandy  loam  to  an  average  depth  of  about  10  inches.  The  subsoil 
is  a  deep  red  clay,  with  more  or  less  sand  passing  at  lower  depths  into 
a  heavy  mottled  red  and  yellow  clay.  A  considerable  quantity  of  gravel 
is  scattered  over  the  surface  and  through  both  soil  and  subsoil,  consist- 
ing of  fragments  of  iron  crusts  and  small  iron  concretions. 

The  type  is  found  in  small  areas  in  nearly  all  parts  of  the  upland, 
but  there  are  several  large  areas  southeast  of  Mount  Pleasant.  The 
large  areas  cover  high  ridges  and  sharply  rolling  country.  The  soil  is 
well  drained  and  considered  one  of  the  earliest  and  most  desirable  soils 
in  the  county.  Good  crops  are  produced  without  fertilizers  and  the 
soil  is  stronger  than  any  other  in  the  county.  Cotton  yields  from  one- 
fourth  to  two-thirds  bale  per  acre  and  corn  about  20  bushels.  The  soil 
is  not  so  well  adapted  to  peaches  as  the  more  sandy  types;  peanuts  do 
well  and  this  should  be  a  favorite  crop.  This  soil  needs  a  legume 
rotation. 

Lufkin  Fine  Sandy  Loam. — The  soil  is  a  silty,  fine  sandy  loam,  12* 
inches  deep  and  dark  gray  to  brown  in  color.  The  subsoil  is  a  stiff 
impervious  compact,  brown  clay.  It  is  usually  poorly  drained  and  when 
so  is  hard  to  handle  as  it  runs  together  when  wet  and  becomes  compact 
and  cohesive. 

This  soil  is  limited  to  the  prairie  regions  and  to  some  small  sparsely 
wooded  areas  on  the  edge  of  the  prairie.  The  largest  area  lies  south 
of  White  Oak  creek,  and  west  of  Bipley  creek.  The  surface  is  level, 
and  artificial  drainage  is  needed  badly.  Very  little  of  this  type  is  cul- 
tivated. It  is  adapted  to  cotton,  corn,  and  oats.  The  greater  part  is 
used  for  pasture.  Where  wooded,  the  growth  is  principally  post  oak 
and  scrub  oak.     This  soil  needs  phosphoric  acid  and  a  legume  rotation. 

Wilson  Loam. — This  soil  to  the  depth  of  8  inches  is  a  heavy  brown 
loam,  containing  very  fine  sand  and  a  large  percentage  of  silt.  The 
subsoil  is  a  yellow  to  brown,  sticky,  impervious  clay  to  a  depth  of  3 
feet  or  more.  When  dry  the  soil  pulverizes  readily,  and  may  be  easily 
kept  in  good  condition,  but  in  wet  seasons  it  turns  up  in  clods  and  is 
liable  to  puddle  and  bake.  Crops  upon  this  soil  are  quickly  damaged 
by  too  much  rain  and  do  not  stand  drouth  well.  But  where  drainage 
is  good  this  is  one  of  the  most  valuable  t^^^es  of  the  county.  This  is 
a  prairie  soil  and  is  largely  pasture.     Where  well  drainedf^tt^ljtftl^i^ 
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one-half  to  two-thirds  of  a  bale  of  cotton,  and  with  good  cultivation 
produces  a  bale  to  the  acre  in  favorable  years.     Com  yields  20  to  30 
bushels ;  potatoes  and  garden  truck  do  well,  and  ribbon  cane  is  grown . 
on  the  lower  portion. 

According  to  the  chemical  analysis  of  the  sample,  this  soil  is  low  in 
phosphoric  acid  and  will  need  nitrogen  and  crop  rotation  after  it  has 
been  in  cultivation  for  a  short  time.  It  is  possible,  however,  that  the 
samples  do  not  fairly  represent  the  area. 

Sanders  Clay, — The  Sanders  clay  consists  of  a  heavy,  brown  silty 
clay  to  a  depth  of  9  inches,  with  a  lighter  colored  clay  loam  subsoil.  In 
some  places  the  subsoil  is  streaked  or  mottled  by  brown  iron  stain. 
The  soil  varies  considerably  in  character,  as  it  is  an  alluvial  soil  which 
receives  the  wash  from  adjacent  hills.  It  is  found  as  a  continued  bodj 
along  White  Oak  creek.  Very  little  of  this  type  is  cultivated  and  the 
crops  are  uncertain  on  account  of  the  danger  of  overflows. 

The  chemical  analysis  shows  that  the  samples  are  well  supplied  with 
phosphoric  acid  and  potash,  but  one  of  them  is  somewhat  low  in  nitro- 
gen.    A  crop  rotation  would,  therefore,  be  of  benefit. 
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description  of  samples. 

2342.  Lufkin  fine  sandy  loam:  0"-8";  light  brown;  bakes  in  dry 
years;  hard  to  cultivate  in  wet  years;  C.  M.  Block's  farm,  Winsfield; 
level;  fairly  productive,  but  uncultivated;  produces  one-third  to  one- 
half  bales  cotton  or  15  to  20  bushels  corn. 

2343.  Subsoil  to  2342:     9"-20" ;  whitish  brown. 

2335.  Norfolk  fine  sand:  0"-12" ;  dark  brown;  easily  handled  in 
wet  weather;  crops  suffer  from  drouth;  1000  feet  northwest  of  water 
tower,  Mt.  Pleasant:  no  feitilizer  used;  produces  one-third  to  one-half 
bales  cotton  or  20  bushels  corn. 

2336.  Subsoil  to  2335:     13"-22";  dark  brown. 

2352.  Norfolk  fine  sand:  0"-6" ;  light  brown;  Mary  May's  farm, 
one  and  one-half  miles  south  of  Mt.  Pleasant;  rolling;  soil  good;  pro- 
duces one-fourth  to  one-half  bales  cotton  or  15  to  25  bushels  com. 

2353.  Subsoil  to  2352 :     7"-22" ;  light  brown. 

2331.  Norfolk  fine  sandy  loam:  "0"-12" ;  light  brown;  four  miles 
northwest  of  Mt.  Pleasant,  Chas.  A.  Hinson's  farm ;  holds  water  in  wet 
years;  crops  do  well  in  dry  years;  produces  one-half  bale  cotton  or  15 
bushels  corn. 

2332.  Subsoil  to  2331 :     13"-22'' ;  light  brown. 

2348.  Norfolk  fine  sandy  loam :  0"-10" ;  light  brown ;  easily  handled 
in  wet  and  dry  seasons;  five  miles  southeast  of  Mt.  Pleasant,  W.  T. 
Edwards'  farm ;  land  run  down  due  to  constant  cropping  with  cotton 
and  carele?s  farming;  produces  one-fourth  to  one-third  bale  cotton  or 
15  to  20  bushels  com. 

2349.  Subsoil  to  2348:     11"-21";  reddish  brown. 

7179.  Norfolk  fine  sandy  loam:  0"-8|" ;  light  brown  sand;  four 
miles  south  of  Cookville;  W.  E.  Bus'  farm;  poor;  produces  400  pounds 
cotton  or  10  bushels  corn. 

7180.  Subsoil  to  7179 :    8A"-17J'' ;  yellowish  red,  sandy  clay. 

2333.  Sanders  clay:  0"-12";  whitish  brown;  one-half  mile  north 
of  Evans'  bridge;  overflows  every  year;  produces  three-fourths  bale 
cotton  or  30  bushels  corn;  not  used  much. 

2334.  Subsoil  to  2333 :     13"-24"  ;  whitish  brown. 

2340.  Sanders  clay:  0"-8" ;  light  brown;  hard  to  cultivate  when 
wet;  works  well  when  dry;  T.  B.  Caldwell's  farm,  Mt.  Pleasant;  sub- 
ject to  overflow;  unused;  produces  three-fourths  bale  cotton  or  30  bush- 
els com. 

2341.  Subsoil  to  2340:     9"-21";  light  brown. 

2337.  Susquehanna  fine  sandy  loam:  0"-16";  light  brown;  with- 
stands drouth  well ;  easily  cultivated ;  rolling ;  produces  one-third  to 
one-half  bale  cotton :  20  bushels  com. 

2338.  Subsoil  to  2337 :     1 7"-24"  ;  red. 

2350.  Susquehanna  fine  sandy  loam:  0"-12";  reddish  brown; 
washes ;  easily  tilled  in  wet  years ;  withstands  drouth ;  one  mile  east  of 
Mt.  Pleasant,  Carr  heirs'  farm ;  no  fertilizer ;  produces  one-fourth  to 
one-half  bale  cotton  or  20  to  30  bushels  com. 


2351.     Subsoil  to  2350:     13"-24" ;  red:  2  per  cent. 
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2329.  Susquehanna  gravelly  loam:  0"-8";  reddish  brown;  easily 
tilled  in  wet  and  dry  seasons;  withstands  drouth;  two  and  one-half 
miles  east  of  Mt.  Pleasant,  F.  W.  Fitzpatrick's  farm;  produces  one-half 
to  two-thirds  bale  cotton. 

2330.  Subsoil  to  2329:     9"-20";  light  red. 

2346.  Susquehanna  gravelly  loam:  0"-10" ;  reddish  brown;  with- 
stands drouth  and  wet  seasons;  four  and  one-half  miles  east  of  Mt. 
Pleasant,  J.  C.  Kirb/s  farm;  very  productive;  produces  one-half  bale 
cotton  or  20  bushels  corn. 

2347.  Subsoil  to  2346:     ll"-22";  red. 

2327.  Wilson  loam:  0"-10";  light  brown,  puddles  when  wet  and 
is  hard  to  cultivate;  bakes  when  dry  and  crops  suffer;  one  mile  east  of 
Daphne,  J.  M.  Clark^s  farm;  produces  one-half  to  three-fourths  bale 
-cotton,  30  bushels  corn;  level  to  gently  rolling  prairie. 

2328.  Subsoil  to  2327:     ll"-20" ;  light  brown. 

TABLE  15.     INTERPRETATION  OF  SOIL  ANALYSIS  OP  TITUS  COUNTY. 


Type  and  County. 


Phos- 

phoric 

Potash. 

acid. 

fair 

good 

low 

«ood 

low 

good 
low 

low 

low 

low 

low 

low 

low 

low 

?aTr' 

low 

good 

low 

good 

fair 

fair 

low 

fair 

fair 

good 

Corn  pos};ibilit 

cs  in 

bushels  per  acre  for 

Lime. 

Active 

phos- 

Active 

Total 

phoric 

potash. 

nitro- 

acid. 

gen. 

fair 

6 

51 

23 

good 

35 

51 

18 

good 

35 

51 

18 

fair 

12 

51 

18 

fair 

6 

37 

13 

fair 

30 

51 

13 

good 

24 

80 

18 

good 

24 

120 

38 

fair 

35             120 

33 

fair 

18 

80 

18 

fair 

45 

80 

23 

fair 

40 

37 

8 

fair 

12 

51 

28 

Lufkin  fine  sandy  loam 

Norfolk  fine  sand 

Norfolk  fine  sand 

Norfolk  fine  sandy  loam 

Norfolk  fine  sandy  loam 

Probably  Norfolk  fine  sandy  loam. 

Sanders  clay 

Sanders  clay 

Susquehanna  fine  sandy  loam 

Susquehanna  gravely  loam 

Susquehanna  gravely  loam 

Susquehanna  fine  sandy  loam 

Wilson  loam 


TABLE  16.     CROPS  GROWN    WITH   FERTILIZERS 

(WEIGHT  IN  GRAMS 

IN   TITUS   COUNTY   SO 

i.) 

CPNCaj      KN      1      KP     - 

IL. 

Lab.'                             .\ddition. 
No.  1 

KPN     U 

1                  1 

PN 

2312  Lufkin  fine  sandy 
1          loam. 

Corn,  1910. . . 
.Sorghum,  1910 
Mustard.  1910 
Corn,  1911.  .. 

Corn. 1910. . . 
Sorghum.  1910 
Corn.  1912. . . 
Sorghum,  1912 
Corn.  1913. . . 
Sorghum.  1913 
Sorghum.  1913 
Corn.  1914.  . . 
.Sorghum,  1914 

Mustard.  1909 
Corn,  1910. .. 
Corn.  1910. . . 
Mustard.  1911 
Corn.  1911. . . 

50. ol 
40.9 

i          4.05 
;          42.4  . 

1       3r,.i;. 

20.  ll. 
31.2. 
Ifi  H 
34.2;. 
39  0;. 
20. 7I. 

6.8 

36 . 5 

>          25 . 2 

1            0.8' 

1         36  6, 

53 . 5 

48.4 

18 

47.6 

41.0 

C,3 
9.9 

15.0 
7.0 

49.0 

32.5 

0   1 



23  7 

23 i3  Lufkin  fine  sandy 
;          loam. 

4.5 



19  5 

37.1 
31   7 

6 . 5 
41  0 
20  7 

0 . 6 
40.8 

4.2 
6.2 
5.2 
1.1 
1.5 

;  5 



:::::;■: 

1 

1 

1 

ii.6 

2352  Norfolk  fine  sand. 

6.2 
22 . 5 



3  5 
8.0 

6.0 

38.2 
15  2 

0.5 

25.3 

Digiti 

0.8 
11.8 

led  by  Vj< 

0  5 
9.5 
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TABLE  1«— Continaed.     CROPS  GROWN  WITH  FERTILIZERS  IN  TITUS  COUNTY 

(WEIGHT  IN  GRAMS). 


Lab. 
No. 

AddiUon. 

KPN 

KPNCa 

KN 

KP 

PN 

2353 

Norfolk  fine  sand. 

Norfolk  fine  sandy 
loam.' 

Norfolk  fine  sandy 
loam. 

Norfolk  fine'sandy 
loam. 

Sanders  clay. 
Sanders  clay. 

Susquehanna  fine 
sandy  loam. 

Susquehanna  fine 
sandy  loam. 

Susquehanna  gravelly 
loam. 

Susquehanna  gravrlly 
loam. 

Mustard.  1909. 

Corn, 1910 

Com.  1910 

Com.  1913 

Sorghum.  1913. 

Corn.  1914 

Sorghum.  1914. 

Mustard.  1909. 

Cora,  1910 

Com,  1910 

Mustard.  1910. 
Com,  1911 

Com.  1914 

Sorghum.  1914. 
Corn,  1915 

Com.  1914 

Sorghum,  1914. 
Corn, 1915 

Mustard,  1909. 

Cora,  1910 

Sorghum,  1910. 
Mustard,  1910. 

Mustard,  1909. 

Corn, 1910 

Sorghum,  1910. 
Mustard,  1910. 

Com,  1911 

Corn. 1912 

Sorghum,  1912. 

Mustard,  1909. 

Corn, 1910 

Sorghum,  1910. 

Cora,  1913 

Sorghum,  1913. 

Corn, 1914 

Sorghum,  1914. 

Corn.  1914 

Sorghum,  1914. 
Cora,  1915 

Mustard.  1909. 

Cora,  1910 

Cora,  1910 

1.6 
26.6 
29.4 
51.7 
33.7 
49.2 
15.7 

2.3 

33.0 

5.1 

0.3 

42.2 

48.2 
44.9 
28.2 

49.6 
31.4 
26.7 

1.5 
41.5 
44.7 

6.2 

4.0 
37.0 
28.9 

0.1 
40.4 
38.5 
16.9 

2.9 
48.0 
46.4 
40.2 
31.4 
34.5 
30.3 
47.0 
19.7 
36.2 

0.2 
15.0 

0.6 
30.1 
31.7 

* . . 

2.5 

48.2 

6.3 

3.0 

47.8 

2.2 
14.0 
15.2 
15.4 
28.7 
36.9 
11.2 

1.2 
6.0 

1.9 
3.7 
3.2 

3.0 
19.1 
17.2 

2348 

1.6 
12.0 

2.0 
37.0 
4.0 

0.8 

18.8 

7179 

17.2 
3.2 
4.0 

18.6 
1.5 
2.8 

3.0 
23.5 
10.7 

1.8 

2.8 

18.0 

2.1 

7180 

2340 
2341 

5.1 
38.5 
44.2 

5.7 

5.0 
40.0 
36.4 

40 
26.7 
45.2 
0.9 

2.3 

3.0 

15.3 

3.5 
50.3 
45.7 

2.0 

1.9 
30.0 

27.7 
0.1 

293 

43.5 

17.1 

2350 

2.0 
27.2 

0.1 
6.0 

3.0 
7.0 

3.0 
23.5 
27.0 

8.4 
10.0 
8.7 

2.5 

20.4 

2.2 

3.3 

8!5 

2351 

2.0 
22.2 

0.2 
2.5 

0.1 

2346 

Mustard  or 
Oats,  1910..  . 

Corn,  1910 

June  Corn, 1910 

Mustard,  1909. 

Cora,  1910 

Sorghum,  1910. 

Corn.  1913 

Sorghum.  1913. 

Corn.  1914 

Sorghum.  1914. 
Corn.  1915 

3.9 

45.6 
7.9 

3.0 
25.2 
24.5 
22.7 
23.2 
36.2 
34.5 
26.9 

2.9 
38.6 

0.5 
21.0 

2.2 
25.0 

0.3 

46.0 
5.5 

2347 

5.0 
22.0 

2.6 
2.0 

2.3 
10.0 

"15:2 
2.6 
3.9 
1.5 

2.8 

3.2 
27.1 
22.2 



SOILS  OF  TYLER  COUNTY. 

The  area  surveyed  covers  100  square  miles  in  the  central  part  of 
Tyler  county.  The  area  surveyed  is  characterized  by  hilly,  rolling 
topography,  with  some  alluvial  soil  in  the  stream  bottoms.  Four  types 
of  soil  have  been  reco^i^nized  in  this  area.  The  areas  are  given  in 
Table  17.  The  soils  analyzed  are  all  low  in  nitrogen,  low  in  potash, 
and  with  one  exception,  low  in  active  phosphoric  acid.     Three  of  the 
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four  samples  of  soil  are  also  acid, — a  condition  that  shows  the  need 
of  lime. 

This  area  needs  a  rotation  of  crops,  including  a  legume,  to  be  sup- 
plemented by  an  application  of  acid  phosphate  and,  very  likely,  potash 
fertilizers.  The  soils  should  also  receive  an  application  of  a  suflBcient 
quantity  of  lime  to  correct  the  acidity. 


TABLE  17.     WOODVILLE  AREA. 
Areas  of  DUTereiit  Sofia. 

Soil, 

Percent. 

Norfolk  lu^ndy  loflm 

52,864 
5.568 
4.416 
1.152 

82.6 

Meadow 

8.7 

Lufkin  clay 

6.9 

Orangeburg  sandy  loam 

lis 

Total 

64.000 

DESCHIPTION  OF  SOILS  OP  TYLER  COUNTY. 

Norfolk  Sandy  Loam. — The  surface  soil  of  this  type  is  a  loose,  gray 
to  grayish  yellow  sand  of  a  uniform  and  medium  texture,  except  near 
the  boundary  line  dividing  it  from  the  Lufkin  clay,  where  it  is  rather 
compact.  It  varies  in  depth  from  12  inches  to  36  inches,  or  more.  In 
some  localities  the  soil  contains  a  small  percentage  of  rounded  iron 
concretions  which  often  increases  to  between  10  to  25  per  cent  near 
the  boundary  line  between  it  and  the  Orangeburg  sandy  loam.  The 
subsoil  is  a  brownish  yellow  to  greenish  red  clay,  UHually  containing  a 
high  percentage  of  sand,  and  often  mottled  with  gray. 

The  Norfolk  sandy  loam  is  the  most  extensive  type  of  the  area  and 
is  very  generally  distributed.  It  is  generally  rolling  and  the  drainage 
is  generally  excellent,  although  the  water  sometimes  stands  on  the  peat- 
topped  hills  for  some  time  after  heavy  rains. 

Not  over  5  per  cent,  of  the  total  area  of  this  type  is  in  cultivation 
(1903)  ;  the  remainder  being  covered  by  forest.  Com  and  cotton  are 
the  principal  crops,  the  latter  producing  in  favorable  seasons  upward 
of  one-half  bale  per  acre.  The  forest  growth  consists  of  magnolia, 
willows,  and  water  oaks  in  the  moister  places,  short  leaf  and  loblolly 
pine,  white  oak,  beech,  ironwood,  hickory,  sweet  gum,  and  holly  on  the 
lower  hills,  and  long  leaf  pine  on  the  higher  elevations.  This  should 
be  a  valuable  truck  soil.  This  soil  is  low  in  all  forms  of  plant  food 
and  is  acid  and  needs  lime. 

Lufkin  Clay. — This  type  varies  considerably,  both  in  depth  and  tex- 
ture. The  typical  profile  consists  of  3  to  8  inches  of  fine  sand,  or 
sandy  loam,  underlain  by  a  yellowish  or  reddish  yellow  clay,  which 
usually  contains  a  considerable  percentage  of  sand.  It  is  generally 
mottled — ^red,  yellow,  and  white. 

The  largest  area  of  this  type  occurs  one  mile  east  and  southeast  of 
Woodville.  In  general,  the  topography  is  rollinsr,  although  a  few  small, 
areas  are  level.     The  drainage  is  satisfactory  except  onctJtteedevHjWMgiC 
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Comparatively  little  of  this  type  is  cultivated;  it  produces  about  three- 
fourths  bale  cotton  or  25  bushels  of  corn  per  acre. 

This  is  considered  to  be  the  best  soil  for  general  fanning  in  the  area. 
While  not  so  strong  as  the  small  areas  of  alluvial  soil  near  the  streams, 
it  is  better  drained,  retains  moisture  well,  always  cultivatable,  and 
much  more  productive  than  the  Norfolk  sandy  loam.  This  soil  is  low 
in  plant  food  and  is  acid  and  needs  lime. 

Norfolk  Sand, — Norfolk  sand,  although  not  mapped  in  the  area 
named,  probably  occurs  in  this  county,  and  one  of  the  samples  belongs 
to  this  tjrpe.  Norfolk  sand  is  a  light,  sandy  soil,  and  is  characterized 
by  a  sandy  subsoil  to  a  depth  of  about  3  feet.  It  is  a  good  soil  for 
early  vegetables,  but  does  not  produce  very  large  crops  of  corn  or  cotton. 
The  sample  examined  is  low  in  phosphoric  acid,  potash,  and  nitrogen, 
and  is  acid  and  needs  an  application  of  lime. 


TABLE  18.     COMPOSITION 

OF  SOILS— TTLBR  COUNTY. 

Lufkin 
Clay. 

Norfolk 

Sand 

(probably). 

Norfolk 
Sandy 
Loam. 

Norfolk 

Sandy  Loam. 

(probably). 

Surface 
3976 

Surface 
4648 

Subsoil 
4649 

Surface 
3977 

Surface 
9139 

SubsoU 
9140 

Per  Cent. 
Phosphoric  Acid 

.03 
.03 
.23 

.02 
.02 
.10 

.03 
.01 
.04 
.52 
.09 
.05 
1.11 
97.80 
,.67 
•.12 

10 

74 

200 

.02 
.04 
.03 
.16 
.08 
.05 

1.39 
96.42 

1.69 
.16 

17 

92 

200 

;63 

.08 

.04 

Nitrogen 

.03 

Potash 

.04 

Total  Potash 

Lime 

.19 

.24 

8.71 

84.94 

3.09 

2.26 

12 

100 

1000 

.04 

.05 

1.43 

97.18 

1.26 

.23 

14 

70 

200 

.22 
.07 
.80 
97.16 
.94 
.21 

124 

62 

460 

.59 

Magnesia 

.07 

Alumina  and  Oxide  of  Iron 

Insoluble  and  Soluble  Silica 

Loss  on  Ignition 

2.25 

93.95 

1.19 

Moisture 

.86 

Parts  Per  Million. 
Active  Phosohoric  Acid 

8 

Active  Potash 

28 

Acidity 

230 

DESCRIPTION   OF   SAMPLES, 

3976.  Lufkin  clay:  0"-12";  yellowish  red  clay;  one  mile  southwest 
of  Woodville,  H.  A.  Cruse's  farm;  level;  produces  25  bushels  com. 

4648."  Norfolk  sand:  0"-6";  white,  sandy;  very  poor;  upland;  one 
mile  west  of  Woodville;  commercial  fertilizer  does  not  increase  jrield 
appreciably;  soil  does  not  pack,  crack,  and  washes  a  little;  surface  soil 
very  shallow;  produces  one-eighth  bale  cotton  or  10  bushels  potatoes, 

4649.     Subsoil  to  4648:     6"-16" ;  white,  sandy. 

3977.  Norfolk  sandy  loam:  0"-9";  yellowish  red;  three-fourths 
mile  northwest  of  Woodville.  H.  A.  Cruse's  farm;  formerly  fertilize*!: 
produces  25  to  30  bushels  corn ;  moderate  soil. 

9139.  Norfolk  sandy  loam:  0"-6" :  linrht  gray;  one-half  mile  north- 
west of  Woodville,  J.  B.  Riley's  farm;  300  pounds  to  acre  fertilizer; 
produces  20  bushels  com  or  100  bushels  potatoes;  is  rolling. 

9140.  Subsoil  to  9139:     6"-14" ;  sandy  cla^Q^'^^edbyKjUO^lk: 
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TABLE  aa.     CROPS  GROWN  WITH  FERTIUZER  IN  TTLER  COUNTY  SOIL. 

(WEIGHT  IN  GRAMS). 

Lab. 
No. 

AddiUon. 

KPN 

KPNCa 

KN 

KP 

PN 

3976 
3977 

Londn  clay.                      Oats.  1910 

Corn, 1911 

Norfolk  sandy  loam.        Oats,  1910 

Corn, 1911 

Hi 

i4.e 

27.7 

13.0 
25.2 

2.8 
3.4 

e.o 

6.7 

8.1 
4.2 

7.9 
4.6 

11.1 
24.3 
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Commercial  Feeding  Stuff s,  1915-16 

TEXAS  FEED  LAW, 

BY 
B.  YOUNQBLOOD,  DIRECTOR. 

The  Twenty-ninth  Legislature  of  the  State  of  Texas  passed  an  act — 

(1)  Regulating  the  sale  of  concentrated  commercial  feeding  staffs 
and  the  material  from  which  they  are  manufactured. 

(2)  Defining  them. 

(3)  Prohibiting  their  adulteration. 

(4)  Providing  for  their  correct  weighing  and  marking. 
^5)     Providing  for  the  collection  of  samples. 

(6)  Providing  for  the  expenses  of  enforcing  the  law. 

(7)  Fixing  penalties  for  violations,  and 

(8)  Empowering  the  Director  of  the  Experiment  Station  (a)  to 
adopt  standards,  names  and  definitions;  (b)  to  refuse  registration  of 
any  feeding  stuff  under  a  name  which  would  be  misleading  as  to  the 
materials  of  which  it  is  made  up,  or  which  does  not  conform  to  the 
standards,  names  and  definitions  aforesaid,  and  (c)  after  ten  days* 
notice  to  cancel  such  registration  as  may,  from  time  to  time,  be  found 
to  be  in  violation  of  the  law  or  the  names,  standards  and  definitions 
adopted  by  the  Director  of  the  Experiment  Station  in  accordance  with 
this  law. 

The  law  is  printed  in  the  back  of  this  bulletin. 

The  Purpose  of  the  Feed  Control  Service. — The  purpose  of  the  Feed 
Control  Service  is  to  afford  protection  alike  to  the  sellers  and  the  buyers 
of  concentrated  commercial  feeding  stuffs  in  the  State  of  Texas.  This 
end  is  attained  by  the  Feed  Control  Service  by 

(I)  Requiring  that  no  feeding  stuff  shall  be  sold  under  a  name  that 
is  in  the  least  misleading.  This  means  that  no  person  or  corporation 
shall  sell  a  mixture  for  a  pure  product.  For  instance,  it  is  a  violation 
of  the  law  to  sell  a  mixture  of  cottonseed  meal  and  hulls  under  the 
name  of  "Cottonseed  Meal,"  when  obviously  the  correct  definition  is 
"Cottonseed  Meal  and  Hulls.** 

(II)  Requiring  that  the  correct  analysis  of  each  and  every  feeding 
stuff  sold  within  the  State  shall  be  printed — not  stamped — on  the  in- 
spection tag.  By  a  comparison  of  the  constituents,  analysis  and  the 
price  of  a  given  feeding  stuff  with  those  of  another,  the  buyer  is  enabled 
to  determine  for  himself  which  feeding  stuff  is  the  cheapest  and  the 
best  suited  for  his  particular  purpose.  If  he  should  have  any  difficulty 
in  this  regard  he  should  write  the  Feed  Control  Service  for  additional 
information. 

The  seller  of  feeding  stuffs  is  protected  by  the  development  of  uni> 
form  standards  which  eliminate  unfair  competition.     He  is  expected  to 
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comply  with  the  law,  not  merely  for  the  sake  of  compliance,  but  because 
in  the  long  run  it  is  the  wiser  course.  The  seller  who  habitually  com- 
plies with  the  law  has  the  confidence  of  the  feeders  and  the  public  gen- 
erally and  avoids  the  unnecessary  expense  and  the  unsavory  reputation 
incident  to  prosecution  for  violations. 

What  the  Term  Includes. — The  term  '^concentrated  commercial  feed- 
ing stuff/'  as  herein  used,  shall  include  wheat  bran,  wheat  shorts,  lin- 
seed meal,  cottonseed  meal,  cottonseed  cake,  peanut  cake,  cocoanut  meal, 
gluten  meal,  gluten  feeds,  sugar  feeds,  dried  brewers'  grains,  malt 
sprouts,  hominy  feeds,  cerealine  feeds,  rice  bran,  rice  polish,  oat  feeds. 
com  chops,  ground  beef,  kafir  feed,  alfalfa  meal,  corn  feed  meal,  rolled 
oats,  cold  pressed  cottonseed,  ground  cold  pressed  cottonseed,  rice  hulls, 
corn  bran,  blood  meal,  digester  tankage,  cracklings,  meat  scrap,  meat 
meal,  meat  and  bone  scrap,  meat  and  bone  meal,  buckwheat  shorts,  corn 
germ  meal,  flax  plant  by-products,  oat  groats,  oat  middlings,  poultry 
feed,  oat  shoiiis,  mixed  feeds,  and  all  other  materials  of  a  similar  nature. 

What  is  Not  Incltided. — The  term  "concentrated  commercial  feeding 
stuff,"  as  herein  used,  shall  not  inchide  hay,  straw,  the  whole  seeds  of 
grains  of  wheat,  barley,  rye,  oats,  Indian  corn,  rice,  buckwheat  or 
broom  corn,  or  any  other  whole  or  unground  grains  of  seeds.  However, 
should  there  be  added  to  hay,  straw,  whole  or  unground  grains  or  seeds, 
any  cracked  grains  or  seeds  which  come  under  concentrated  commercial 
feeding  stuffs,  the  whole  would  then  be  treated  as  a  concentrated  com- 
mercial feeding  stuff,  and  subject  to  the  requirements  of  the  law. 

Adulterants, — The  following  ingredients  are  classed. as  adulterants: 
screenings,  rice  hulls,  peanut  hulls,  chaff,  oat  hulls,  oat  meal  by-prod- 
ucts, ground  com  cobs,  ground  alfalfa,  ground  hay  and  all  other  ma- 
terials of  a  similar  nature. 

How  to  Comply  with  the  Law, — Briefly  summarized,  the  law  requires 
manufacturers  and  importers  of  concentrated  commercial  feeding  stuffs, 
or  the  pariy  or  parties  who  cause  them  to  be  sold  or  offered  or  exposed 
for  sale,  to  comply  with  the  following  requirements: 

All  Concentrated  Commercial  Feeding  Stuffs  Must  Be  Registered.— 
Any  person,  manufacturer,  importer  or  agent  desiring  to  sell  or  offer 
for  sale  within  this  State  any  concentrated  commercial  feeding  stuff 
shall  submit  a  sample  of  the  feeding  stuff  to  be  registered,  of  at  least 
one  pound  for  analysis.  This  sample  should  be  shipped  prepaid  either 
by  parcel  post  or  express,  in  a  sealed  glass  Jar  or  bottle.  The  sample 
must  be  a  fair  average  of  the  feeding  stuff  to  be  registered.  Upon 
receipt  of  this  sample,  registration  forms  will  be  furnished.  If,  upon 
analysis,  the  feeding  stuff  is  found  to  conform  to  the  required  names, 
deflnitions  and  standards  and  otherwise  complies  with  the  intent  of  the 
law,  the  feeding  stuff  will  be  registered. 

Concentrated  Commercial  Feeding  Stuffs  Mxist  Be  Tagged.— -Aii^^ 
a  feeding  stuff  is  registered  the  person,  manufacturer,  agent  or  importer 
is  notified  that  he  may  offer  it  for  sale,  provided  he  attaches  the  oflScial 
tax  tag  as  required  by  law.     Tags  are  purchased^'t^t^ftS^  the  Feed  Control 


Commercial  Feedixq  Stuffs,  1915-16.  7 

Service  and  are  sold  at  such  a  price  as  will  make  the  inspection  tax  10 
cents  per  ton  on  all  concentrated  commercial  feeding  stuffs  sold  or 
offered  for  sale  within  the  State  of  Texas.  One  tag  should  be  attached 
to  each  bag,  barrel  or  other  package  of  feeding  stuff  sold  or  offered 
for  sale. 

The  following  information  is  required  to  be  printed  on  the  reverse 
side  of  tax  tags,  by  the  person,  agent,  dealer,  manufacturer  or  importer. 
Under  no  circumstances  will  the  Feed  Control  Service  print  this  in- 
formation on  the  tags: 

(1)  Number  of  net  pounds  of  feeding  stuff  the  package  contains. 

(2)  Name  of  feeding  stuff,  exactly  as  shown  in  registration. 

(3)  Names  of  material  of  which  such  feed  is  composed,  where  the 
contents  are  of  a  mixed  nature. 

(4)  Percentage  of  all  ingredients  where  corn  cobs,  rice  hulls,  or 
any  other  adulterant,  is  present. 

(5)  Name  and  address  of  manufacturer  or  importer  and  place  of 
manufacture. 

(6)  Guaranteed  analysis,  stating  the  minimum  percentage  of  crude 
protein,  crude  fat,  nitrogen- free  extract,  and  the  maximum  percentage 
of  crude  fiber,  in  the  feeding  stuff,  exactly  as  shown  in  registration. 

Attention  is  called  to  the  fact  that  all  information  on  the  tax  tag 
must  be  printed.  The  use  of  rubber  stamp  for  this  purpose  is  not  per- 
mitted. 

We  suggest  that  th£  foregoing  information  be  FEINTED  on  the 
reverse  side  of  the  tag  in  the  following  form : 

100  Pounds  (Net)   Corn  Chops 

Manufactured  by 

JOHN  DOE  MILLING  COMPANY 

Doeville,  Texas. 


GUARANTEED   ANALYSIS. 

Protein  not  less  than 9.00  per  cent. 

Fat  not  less  than 3.50  per  cent. 

Nitrogen-free  Extract  not  less  than 70.00  per  cent. 

Crude  Fiber  not  MORE  than 3.00  per  cent. 

Weights, — The  law  fixes  the  standard  weights  for  feeding  stuffs  as 
follows : 

Mill  products  have  the  following  standard  weights,  viz. :  Flour,  one 
hundred  and  ninety-six  (196)  pounds  per  barrel  or  forty-eight  (48) 
pounds  per  sack.  Corn  meal,  bolted  or  unbolted,  thirty-five  (35) 
pounds  per  sack;  rice  bran,  one  hundred  and  forty-three  (143)  pounds 
per  sack;  rice  polish,  two  hundred  (200)  pounds  per  sack;  and  other 
feeding  stuffs  made  from  cereals  of  any  kind,  whether  pure,  mixed  or 
adulterated,  one  hundred  (100)  pound?  per  sack.  Fractional  barrels, 
sacks  or  packages,  shall  weigh  in  the  same  proportion,  as,  one-sixteenth, 
one-eighth,  one-fourth,  one-half,  and  three-fourths.  Sacks  and  barrels 
of  odd  weights,  as  for  instance,  9J  or  90  pounds,  are  not  contemplated 
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in  the  feed  law  and  tax  tags  for  such  odd  weights  as  these  are  not  car- 
ried in  stock  by  the  Feed  Control  Service. 

Bulk  Sales. — It  shall  be  the  duty  of  the  manufacturer  or  importer 
or  agent  in  the  sale  and  shipment  of  concentrated  commercial  feeding 
stuffs  in  bulk,  to  furnish  the  purchaser  with  tags  to  cover,  at  the  regu- 
lar tonnage  rate  of  twenty  tags  per  ton.  For  instance,  if  Cotton  Oil 
Co.,  manufacturers,  or  Jones  &  Co.,  importers,  sell  to  Eoberts  &  Son, 
ranchmen,  Odessa,  Texas^  a  carload  of  loose  cake,  it  will  be  the  duty 
of  Cotton  Oil  Co.  or  Jones  &  Co.  to  transmit  to  Roberts  &  Son  tags 
sufficient  to  cover  the  shipment.  In  the  event  that  Roberts  &  Son  fail 
to  receive  these  tags  simultaneously  with  the  shipment  it  will  be  their 
duty  to  immediately  notify  the  Feed  Control  Service.  A  complete  record 
of  such  sales,  with  number  of  tags  furnished,  should  at  all  times  be  kept 
by  manufacturers,  agents  or  importers,  for  the  information  of  the  Feed 
Control  Service. 

Penalties, — The  penalty  for  using  any  bag,  box  or  barrel,  or  any  other 
receptacle  into  which  to  put  a  product  other  than  one  bearing  the  name 
of  such  mill  manufacturing  the  product,  is  a  fine  of  any  sum  from  one 
hundred  dollars  ($100.00)  to  one  thousand  dollars  ($1000.00)  or  con- 
finement in  the  county  jail  for  a  term  of  thirty  (30)  days  or  both  such 
fine  and  imprisonment. 

The  penalty  for  selling  or  offering  for  sale  concentrated  commercial 
feeding  stuffs  without  tax  tags,  or  with  a  label  stating  that  the  feeding 
stuff  contains  substantially  a  larger  percentage  of  protein,  crude  fat 
or  nitrogen-free  extract,  or  a  smaller  quantity  of  crude  fiber  than  it 
does  contain,  is  a  fine  of  not  less  than  one  hundred  dollars  ($100.00) 
nor  more  than  five  hundred  dollars  ($600.00)  for  the  first  conviction, 
and  not  less  than  five  hundred  dollars  ($500.00)  nor  more  than  one 
thousand  dollars  ($1000.00)  for  each  subsequent  conviction. 

A  fine  of  not  more  than  five  hundred  dollars  ($500.00)  is  the 
penalty  for  counterfeiting  or  using  a  tax  tag  the  second  time.  This 
penalty  may  be  increased  for  subsequent  offenses.  The  law  provides 
that  one-half  of  the  fine  be  paid  to  the  informer. 

The  penalty  for  selling  adulterated  feeding  stuffs  is  a  fine  of  not 
less  than  twenty-five  dollars  ($25.00)  or  imprisonment  in  the  county 
jail  for  not  less  than  thirty  (30)  days  and  not  more  than  sixty  (60) 
days,  or  both  such  fine  and  imprisonment. 

Copy  of  the  feeding  stuff  law  and  blank  forms  for  registering  feed- 
ing stuffs  for  sale,  will  be  furnished  upon  request. 

Feeders  Must  Inform  Themselves. — Feeds  must  be  wholesome.  They 
must  be  composed  of  hays,  grains,  and  the  by-products  of  the  various 
grains,  with  the  elimination  of  all  unnecessary  or  injurious  substances. 
In  order  to  secure  the  full  benefit  of  the  feeding  stuff  law,  feeders  must 
familiarize  themselves  with  the  meaning  of  the  terms  "protein,'*  "fat," 
and  so  forth;  they  must  read  the  information  on  the  tax  tags  on  the 
feeding  stuffs  thev  purchase,  and  understand  the  meaning  of  the  guar- 
antee thereon.  Every  feeder  should  know,  for  example,  that  cottonseed 
meal  containing  49  per  cent  protein  is  worth  more  for  feeding  purposes 
than  meal  containing  44  per  cent  protein.     Especially  in  the  purchase 
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of  mixed  feeds,  the  feeder  should  carefully  consider  the  analysis  and 
the  materials  of  which  it  is  composed.  The  margin  of  profit  in  feeding 
is  at  best  so  small  that  the  feeder  should  carefully  consider  the  com- 
position, digestibility  and  prices  of  the  various  feeding  stuflfs  before  de- 
termining which  he  shall  buy. 

Publications  showing  the  digestibility  of  various  ingredients,  and 
therefore  indicating  the  real  value  of  different  feeding  stuffs,  may  be 
had  upon  application  to  the  Director  of  the  Experiment  Station,  Col- 
lege Station,  Texas. 

Definition  of  Terms. — The  Texas  feed  law  requires  a  guarantee  of 
minimum  percentages  of  protein,  fat,  nitrogen-free  extract,  and  a  maxi- 
mum percentage  of  crude  fiber. 

The  complete  analysis  of  a  feeding  stuff  gives  its  content  of  water, 
aah,  protein,  fat,  crude  fiber,  and  nitrogen-free  extract,  expressed  in 
percentages. 

Protein,  being  the  constituent  of  food  which  forms  flesh,  muscle,  hair, 
ligament  and  other  portions  of  the  animal  body,  is  of  great  importance. 
It  replaces  the  wear  and  tear  of  the  animal  tissue  and  furnishes  ma- 
terial for  additional  flesh.  Besides  furnishing  material  for  tissue,  pro- 
tein may  be  burned  in  the  body  to  produce  heat  or  it  may  serve  as  a 
source  of  fat  in  case  of  a  deficiency  in  carbohydrates  and  fat  accom- 
panied by  excess  of  protein.  It  is,  however,  a  costly  source  of  heat 
and  fat. 

Valvs  of  Protein:  Protein  is  the  most  expensive  portion  of  a  feeding 
stuff,  and  feeding  stuffs  rich  in  protein  usually  sell  for  a  higher  price 
than  feeding  stuffs  low  in  protein,  though  the  difference  is  not  as  great 
in  Texas  as  it  is  in  the  Northern  States.  With  a  given  feeding  stuff, 
the  more  protein  it  contains  the  better  ite  quality,  compared  with  other 
feeding  stuffs  of  the  same  class.  For  example,  cottonseed  meal  con- 
taining 48  per  cent,  protein  is  of  better  quality  than  cottonseed  meal 
containing  45  per  cent,  protein.  A  low  protein  content  accompanied 
by  a  high  content  of  crude  fiber  indicates  that  the  cottonseed  meal  con- 
tains an  excessive  amount  of  hulls. 

We  cannot,  however,  compare  the  value  of  feeding  stuffs  of  different 
kinds  of  a  protein  basis  alone.  For  example,  a  cottonseed  meal  con- 
taining 45  per  cent,  of  protein  does  not  have  five  times  the  value  of 
corn  chops  containing  9  per  cent,  protein.  There  are  other  constituents 
of  both  feeding  stuffs,  (fat  and  nitrogen-free  extract),  which  are  of 
value  to  the  animal,  and  corn  chops  contains  much  more  nitrogen-free 
extract  than  cottonseed  meal.  The  digestibility  of  the  constituents  is 
also  of  importance.  This  is  discussed  in  special  bulletins  of  the  Ex- 
periment Stetion,  which  may  be  had  upon  application  to  the  director. 

Fat  (or  Ether  Extract)  is  composed  mainly  of  fats  and  oils  in  the 
case  of  concentrated  commercial  feeding  stuffs,  but  with  fodders  and 
bays  it  is  often  composed  to  a  considerable  extent  of  waxes,  coloring 
matter,  and  other  substances.  Fat  is  used  in  the  animal  body  as  a 
source  of  body  fat.  and  to  furnish  heat  and  energy.  The  animal  re- 
quires heat  to  keep  its   body  warm,  and   energy  tffiiti^fi^' Vtfefe)i^gifial 
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mechanism,  or  to  do  the  outside  work.  The  beating  of  the  heart,  chew- 
ing, movements  of  the  intestines,  and  the  involuntary  muscular  move- 
ments require  energy  which  is  furnished  by  the  oxidation  of  fats,  car- 
bohydrates or  protein.  One  pound  of  fat  is  equal  to  2.25  pounds  of 
carbohydrates. 

Value  of  Fat:  Fat  ranks  next  to  protein  in  value  as  a  feeding  con- 
stituent. The  more  protein  and  fat  a  given  feeding  stuff  contains  the 
better  its  quality  compared  with  other  feeding  stuffs  of  the  same  class. 
Cottonseed  meal  containing  58  per  cent,  of  protein  and  fat  combined, 
if  of  higher  value  than  cottonseed  meal  containing  50  per  cent,  of 
protein  and  fat  combined.  Cottonseed  meal  is  indeed  often  sold  on 
the  basis  of  its  protein  and  fat  content,  as  determined  by  chemical 


As  with  protein  alone,  however,  two  feeds  of  different  kinds  cannot 
be  compared  on  the  basis  of  their  content  of  protein  and  fat,  since  other 
factors  enter  into  consideration.     These  factors  will  be  discussed  later. 

Crude  Fiber  is  the  proportion  of  the  plant  which  resists  the  intense 
action  of  acids  and  alkalies.  It  consists  mostly  of  the  cell  walls  and 
woody  fiber  of  the  plant,  and  is  the  most  indigestible  part  of  the  feed- 
ing stuff.  By  means  of  fermentation  in  the  intestines,  crude  fiber  is 
digested  to  some  extent  by  animals  which  chew  the  cud.  The  opera- 
tion, howevei',  consumes  so  much  energy  that  a  large  proportion  of  the 
value  of  the  crude  fiber  is  taken  up  by  the  process  of  digestion.  Hays 
and  fodders  and  other  roughness  generally  contain  much  crude  fiber, 
but  concentrated  feeding  stuffs  contain  comparatively  small  quantities 
of  it. 

Value  of  Crude  Fiber:  Crude  fiber  is  the  woody  and  less  digestible 
portion  of  a  feeding  stuff.  The  more  crude  fiber  a  feeding  stuff  con- 
tains the  poorer  its  quality  compared  with  other  feeding  stuffs  of  the 
same  class.  Feeding  materials  of  low  commercial  value  and  of  low 
value  to  the  animal,  such  as  straw,  cottonseed  hulls,  rice  hulls,  oat 
hulls,  corn  cobs,  and  so  forth,  contain  large  quantities  of  crude  fiber, 
and  their  addition  to  a  concentrated  feeding  stuff  increases  its  content 
of  crude  fiber.  Thus,  if  the  crude  fiber  in  cottonseed  meal  exceeds  cer- 
tain limits,  it  indicates  that  the  meal  is  adulterated  with  cottonseed 
hulls.  In  a  similar  way,  crude  fiber  in  excess  of  a  given  minimum  in- 
dicates corn  cobs  or  corn  bran  in  com  chops;  rice  hulls  in  rice  bran, 
and  so  on.  The  amount  of  crude  fiber  is  much  more  sensitive  indica- 
tion of  the  low  quality  or  of  adulteration  than  the  protein  and  fat,  since 
the  adulterants  generallly  contain  large  percentages  of  crude  fiber. 

To  repeat,  the  more  crude  fiber  a  feeding  stuff  contains  the  poorer 
its  quality  compared  with  other  feeding  stuffs  of  the  same  class.  This 
also  holds  good  in  comparing  feeding  stuffs  of  different  kinds,  but  not 
entirely;  we  must  also  consider  the  protein  and  fat  content  of  the  two 
kinds  of  feeding  stuffs.  Thus,  wheat  bran  contains  considerably  more 
crude  fiber  than  corn  chops,  but  has  a  higher  value  when  protein  is 
worth  more  than  fat  and  nitrogen-free  extract. 

Nitrogen-free  Extract  is  composed  of  starch,  sugar,  dextrin,  and  other 
substances  of  a  similar  nature.     These  substances  are  mostly  carbo- 
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hydrates;  that  is,  they  contain  carbon  and  hydrogen  and  oxygen  in 
proportions  to  form  water;  Crude  fiber  is  also  composed  largely  of 
carbohydrates. 

Value  of  Nitrogevrfree  Extract:  The  nitrogen-free  extract  of  most 
concentrated  commercial  feeding  stuffs,  such  as  corn  chops,  wheat  bran, 
cottonseed  meal,  kafir,  and  so  forth,  is  composed  largely  of  sugars  and 
starches  -which  are  readily  digested  and  have  considerable  value  to  the 
animal. 

The  nitrogen-free  extract  of  wheat  skins,  corn  bran,  corn  cobs,  rice 
hulls,  hays  and  straws,  and  similar  feeding  stuffs,  is  composed  mostly 
of  other  substances  than  sugar  and  starch,  and  has  a  lower  value  to 
animals.  The  nitrogen-free  extract  of  these  two  kinds  of  feeding  stuffs, 
therefore,  cannot  be  compared  directly. 

In  general,  we  may  say  that  the  more  protein,  fat  and  nitrogen-free 
extract,  and  the  less  crude  fiber  and  ash,  a  ^ven  feed  contains,  com- 
pared with  other  feeding  stuffs  of  the  same  kind,  the  better  the  quality. 

The  same  statement  also  holds  in  comparing  feeding  stuffs  of  dif- 
ferent kinds,  but  not  altogether,  since  in  comparing  feeding  stuffs  of 
different  kinds  we  must  also  consider  the  digestibility  and  the  pro- 
ductive value  of  the  digested  materials. 

Ash  is  the  residue  left  when  the  plant  is  burned.  It  represents 
mostly  the  mineral  portion  of  the  plant  and  the  portion  which  comes 
from  the  soil,  although  a  part  of  the  ingredients  withdrawn  from  the 
soil  are  volatilized  during  combustion.  Nitrogen  particularly  is  driven 
out  completely.  Ash  is  valuable  to  the  animal,  inasmuch  as  it  fur- 
nishes material  for  bone,  and  some  constituents  of  it,  particularly  the 
phosphoric  acid  and  sulphur,  are  essential  constituents  of  the  animal 
cell. 

Value  of  Ash:  Ash  is  necessarily  present  in  feeding  stuffs.  An 
excessive  amount  indicates  contamination  with  dirt,  sand,  or  other  min- 
eral matter.  Too  little  ash  in  the  ration  feed  may  give  rise  to  disor- 
ders, especially  in  young  animals. 

Water  (moisture)  is  always  contained  in  feeding  stuffs,  but  since 
it  is  furnished  for  the  most  part  in  liquid  form  it  cannot  be  considered 
as  having  any  special  nutritive  value. 

Value  of  Water:  The  more  water  a  feeding  stuff  contains  the  less 
of  the  other  nutrients  it  contains,  and  the  more  liable  it  is  to  be  injured 
by  heating,  mold,  and  so  forth.  The  water  content  of  feed  varies,  be- 
ing larger  in  fresh  grain. 

Enforcement  of  the  Law. — Enforcement  of  the  feeding  stuff  law  is  a 
matter  of  protection  to  the  feeder  against  adulteration  with  low  grade 
feeding  stuffs,  and  affords  protection  to  honest  dealers  and  manufac- 
.  tiireis  of  feeding  stuff  against  dishonest  competition.  When  a  feeding 
stuff  is  adulterated  it  is  by  means  of  the  introduction  of  cheaper  or  low- 
grade  materials.  There  is  a  tendency  on  the  part  of  some  manufac- 
turers to  lower  the  feeding  value  of  feeding  stuffs,  for  the  purpose  of 
reducing  the  price  of  a  given  product.     Feed  inspectors  travel  continr 
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ously  throughout  the  year,  visiting  all  sections  of  the  State,  examining 
feeding  stuffs  for  adulteration,  false  weights,  untagged  goods,  and  other 
violations;  collecting  information  concerning  feeding  stuffs,  giving  in- 
formation to  the  farmer,  feeder  and  miller,  and  taking  samples  of  feed- 
ing stuffs  offered  for  sale.  The  samples  collected  are  forwarded  to  the 
Feed  Control  Service,  at  College  Station,  and  submitted  to  the  State 
Chemist,  who  is  chemist  to  the  Feed  Control  Service.  They  are  then 
submitted  to  physical  and  chemical  analysis.  If  physical  analysis  show& 
the  presence  of  adulterants  the  manufacturer  or  importer  is  notified 
that  registration  is  cancelled,  and  he  is  no  longer  permitted  to  offer  this 
product  for  sale  until  properly  registered  and  tagged.  Prosecution  oftett 
follows. 

Inspection  samples  are  analyzed  in  the  order  in  which  they  are  re- 
ceived in  the  oflSce,  the  purpose  of  analysis  being  to  verify  the  guar- 
antee made  by  the  manufacturers  and  to  see  that  they  maintain  the 
standard  adopted  for  such  feeding  stuffs. 

Complaints:  Upon  receiving  a  complaint  that  the  feed  law  is  being 
violated  a  thorough  investigatioii  is  made,  often  necessitating  sending 
an  inspector  to  see  the  complainant.  The  inspector  gathers  evidence^ 
reports  fully  to  the  odice,  and  such  action  is  then  taken  as  will  give 
justice  to  both  miller  and  consumer. 

What  Has  Been  Accomplished, — Some  of  the  results  of  the  feed  law 
are  as  follows: 

(1)  It  has  placed  the  feeding  stuff  trade  on  such  a  basis  that  mix- 
tures of  corn  chops,  wheat  bran,  wheat  shorts,  cottonseed  meal,  and  other 
products  with  com  bran,  screenage,  sweepings,  cottonseed  hulls  and 
such  materials,  are  now  sold  for  what  they  really  are,  and  not  as  pure 
corn  chops,  wheat  bran,  cottonseed  meal,  and  so  forth. 

(2)  It  has  equalized  and  promoted  uniformity  in  the  selling  price 
of  feeding  stuffs. 

(3)  It  has  induced  farmers  and  feeders  to  investigate  the  relative 
values  of  feeding  stuffs,  and  has  thus  increased  the  sale  of  feeding  stuffs 
of  known  value 

(4)  It  has  prevented  the  sale  of  a  number  of  worthless  feeding 
stuffs. 

y(5)     It    has   encouraged    the    manufacturers   to    maintain    a   high 
standard. 

(6)  It  has  prevented  the  shipment  into  the  State  of  inferior  feed- 
ing stuffs,  barred  from  other  States  that  have  feeding  stuff  laws. 

(7)  It  has  prevented  the  sale  of  adulterated  feeds  as  pure  products. 

Co-operation  with  the  United  States  Department  of  Agriculture. — 
On  March  9,  1912,  the  Director  received  a  commission  from  the  United 
States  Department  of  Agriculture  to  collect  samples  of  feeding  stuffs 
and  other  products  as  defined  in  the  Texas  feeding  stuffs  law,  which  are 
manufactured  or  offered  for  sale  in  the  District  of  Columbia  or  in  any 
State  or  Territory  of  the  United  States,  or  which  shall  be  offered  for 
sale  in  unbroken  packages  in  any  State  other  than  that  in  which  they 
shall  have  been  respectively  manufactured  or  purchased,  for  examina- 
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tioh  under  the  direction  or  supervision  of  the  Bureau  of  Chemistry,  at 
Washington,  D.  C. 

By  means  of  this  appointment  the  Director  of  the  Experiment  Station 
and  his  assistants  are  authorized  to  procure  samples  under  the  Federal 
Food  and  Drugs  Act  without  the  necessity  of  waiting,  as  previously,  for 
the  services  of  a  Federal  inspector,  and  by  this  commission  we  are  in 
a  much  better  position  to  control  interstate  shipments  and  protect  the 
purchaser  who  buys  feeding  stuffs  manufactured  outside  of  the  State 
of  Texas. 

Relation  to  the  Experiment  Station. — The  Texas  Agricultural  Experi- 
ment Station  is  carrying  on  investigations  of  the  chemical  composition, 
digestibility  and  nutritive  values  of  feeding  stuffs.  It  is  also  conduct- 
ing feeding  experiments  at  College  Station,  and  at  other  points  in  the 
State.  The  Feed  Control  Service,  therefore,  is  in  the  position  to  secure 
expert  advice  and  assistance  with  respect  to  various  problems  arising 
under  the  operation  of  the  law.  The  Veterinary  Division  of  the  Ex- 
periment Station,  for  example,  has  tested  various  feeding  stuffs  sus- 
pected of  having  caused  the  death  of  live  stock  by  poisoning.  The  Di- 
vision of  Chemistry  has  made  a  study  of  the  moisture  in  com  chops  as 
related  to  the  spoiling  of  this  product — a  matter  which  has  caused  great 
losses  during  years  past,  especially  during  the  spring  of  1912.  The 
Division  of  Chemistry  has  also  investigated  and  still  has  under  investi- 
gation various  methods  for  the  examination  of  feeding  stuffs  with  re- 
spect to  adulteration.  The  connection  with  the  Experiment  Station  is 
thus  of  advantage  both  to  the  Feed  Control  Senice  and  to  the  Experi- 
ment Station.  The  Feed  Control  Service  brings  various  problems  to 
the  attention  of  the  Experiment  Station  which  require  solution. 

Bulletins  of  the  Feed  Control  Service  are  sent  out  by  the  Experiment 
Station  from  time  to  time.  These  publications  are  sent  free  upon  ap- 
plication. 

Educational  Value  of  Feed  Control  Service, — When  the  feed  law  first 
went  into  effect  in  Texas  most  of  the  millers  knew  very  little  of  the 
composition  of  feeding  stuffs.  Analyses  were  made  for  the  purpose  of 
complying  with  the  law  by  chemists  who  had  little  knowledge  of  feed- 
ing stuffs,  whatever  their  qualifications.  The  results  of  some  of  these 
analyses  were  very  surprising  indeed.  The  Feed  Control  Service  thus 
had,  in  the  beginning,  considerable  educational  work  to  do  among  the 
manufacturers,  supplying  them  with  various  information  in  regard  to 
the  law  and  the  composition  and  nature  of  feeding  stuffs.  Many  millers 
were  not  permitted  to  make  guarantees  which  they  could  not  possibly 
maintain.  x\t  the  present  time  the  manufacturers  have  become  more 
or  less  familiar  with  the  law,  the  chemical  analyses  of  feeding  stuffs 
and  their  significance,  but  there  is  much  educational  work  to  be  done 
among  the  feeders.  The  Feed  Control  Service,  therefore,  includes  in 
its  bulletins  information  concerning  the  protein,  fat  and  other  con- 
stituents of  feeding  stuffs,  and  other  information  concerning  the  nature 
and  value  of  the  various  feeding  stuffs,  and  endeavors  to  circulate  its 
bulletins  as  widely  as  possible  among  the  farmers  and  feeders  of  the 
State,  so  that  they  may  have  information  concernin^ittodying  stuffs  jn 
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general,  and  the  specific  feeding  stuffs  in  particular  available  in  vari- 
ous markets  of  the  State. 

Standards  and  Definitions. — The  law  empowers  the  Director  of  the 
Experiment  Station  to  adopt  names,  standards  and  definitions  for  feed- 
ing stuffs.  He  may  refuse  the  registration  of  any  feeding  stuff  under 
a  name  which  would  be  misleading  as  to  the  materials  of  which  it  is 
made,  or  which  does  not  conform  to  the  standards  and  definitions 
adopted.  If  a  feeding  stuff  is  registered  and  then  discovered  to  be  in 
violation  of  the  standards  and  definitions  adopted,  the  director  has  the 
power  to  cancel  registration  after  ten  days'  notice. 

Feeding  stuffs  cannot  be  sold  under  names  that  are  false  or  mislead- 
ing. Should  the  manufacturer  desire  to  use  a  name  not  included  in 
the  list  herein  given,  it  will  be  well  for  him  to  correspond  with  the  Feed 
Control  Service  before  making  application  for  registration. 

The  following  standards  and  definitions  have  been  adopted : 

ALFALFA  PRODUCTS. 

Alfalfa  Meal  is  the  entire  alfalfa  hay  finely  ground,  and  must  not 
contain  an  admixture  of  ground  alfalfa  straw  or  other  foreign  mate- 
rials. It  must  contain  not  less  than  12  per  cent,  of  protein,  1  per  cent, 
of  fat,  and  not  more  than  28  per  cent,  of  crude  fiber. 

CORN   PRODUCTS. 

Com  Chops  consists  of  the  pure  grain  of  com  from  sound  seed  and 
good  quality,  chopped.  It  must  contain  not  less  than  9  per  cent,  of 
protein,  3.50  per  cent,  of  fat,  and  not  more  than  3  per  cent,  of  crude 
fiber. 

Earn  Corn  Chops  is  husked  corn  and  cob  chopped  with  not  a  greater 
proportion  of  cob  than  occurs  in  the  ear  com  in  its  natural  state.  It 
must  contain  not  less  than  8  per  cent,  of  protein,  3  per  cent,  of  fat, 
and  not  more  than  8  per  cent,  of  crude  fiber.  The  percentages  of 
grain  and  cob  must  be  shown  on  the  tax  ta^. 

Ear  Corn  Menl  corresponds  to  ear  corn  chops.  The  percentages  of 
grain  and  cob  must  be  shown  on  the  tax  tag. 

Corn  Bran  is  the  outer  covering  of  the  corn  grain,  and  must  contain 
not  less  than  8  per  cent,  of  protein,  3  per  cent,  of  fat,  and  not  more 
than  12  per  cent,  of  crude  fiber. 

Hominy  Feeds,  Hominy  Meal  or  Hominy  Chops  is  a  mixture  of  the 
bran  coating,  the  germ  and  a  part  of  the  starchy  portion  of  the  corn 
kernel  obtained  in  the  manufacture  of  hominy  grits  for  human  con- 
j?uniption.  It  must  contain  not  less  than  10  per  cent,  of  protein,  10 
per  cent,  of  fat,  and  not  more  than  7  per  cent,  of  crude  fiber. 

Corn  Feed  Meal  is  the  by-product  obtained  in  the  manufacture  of 
cracked  corn,  or  table  meal  from  the  whole  grain  of  corn.  It  must 
contain  not  le^s  than  8  per  cent,  of  protein,  3  per  cent,  of  fat,  and  not 
more  tlian  4  per  cent,  of  crude  fiber.  Digitized  by  V^OO^ It! 
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cottonseed  peoducts. 

Cottonseed  Products  are  classified  as  follows : 

1.  Choice  Cottonseed  Meal,  or  Cottonseed  Cake. 

2.  Prime  Cottonseed  Meal,  or  Cottonseed  Cake. 

3.  Cold  Pressed  Cottonseed. 

(a)  Choice. 

(b)  Prime. 
Cottonseed  Meal  and  Hulls. 

Choice  Cottonseed  Meal  is  composed  of  the  decorticated  kernels  of 
cottonseed,  free  from  excess  of  hulls  and  other  foreign  materials.  It 
must  be  finely  groimd,  of  sweet  odor,  reasonably  bright  in  color,  and 
must  contain  not  less  than  48  per  cent,  of  protein,  or  not  less  than  55 
per  cent,  of  protein  and  fat  combined,  and  not  more  than  9  per  cent, 
of  crude  fiber. 

Prime  Cottonseed  Meal  is  composed  of  the  decorticated  kernels  of 
cottonseed,  free  frpm  excess  of  hulls  and  other  foreign  materials.  It 
must  contain  not  less  than  44  per  cent,  of  protein,  or  not  less  than  61 
per  cent,  of  protein  and  fat  combined,  and  not  more  than  11  per  cent, 
of  crude  fiber. 

Cottonseed  Cake  shall  correspond  to  cottonseed  meal  in  composition 
and  as  to  standard. 

No'te. — Any  deficiency  in  the  percentage  of  fat  may  be  offset  by  ad- 
ditional percentage  of  protein,  as,  for  instance,  in  cottonseed  meal  guar- 
anteed to  contain  5  per  cent,  of  fat,  46  per  cent,  of  protein  would  be 
required  in  order  that  the  combined  amount  of  protein  and  fat  be  51 
per  cent. 

Choice  Cold  Pressed  Cottonseed  is  the  product  resulting  from  sub- 
jecting the  whole,  sound,  mature,  clean  undecorticated  cottonseed  to 
the  cold  pressure  process  for  the  extraction  of  oil  and  includes  the  en- 
tire cottonseed  less  the  lint,  and  the  oil  extracted.  It  must  contain 
not  less  than  28  per  cent,  of  protein. 

Prime  Cold  Pressed  Cottonseed  is  the  product  resulting  from  sub- ' 
jectin^  the  whole,  sound,  mature,  clean  undecorticated  cottonseed  to 
the  cold  pressure  process  for  the  extraction  of  oil  and  includes  the  en- 
tire cottonseed  less  the  lint,  and  the  oil  extracted.     It  must  contain  not 
less  than  25  per  cent,  of  protein. 

Ground  Cold  Pressed  Cottonseed  is  cold  pressed  cottonseed,  ground. 
It  must  correspond  to.  cold  pressed  cottonseed  in  composition  and  as 
to  standards. 

Cottonseed  Meal  and  Hulls  is  composed  of  the  decorticated  kernels 
of  sound  cottonseed  containing  less  than  44  per  cent,  of  protein.  The 
percentage  of  meal  and  the  percentage  of  hulls  must  be  shown  on 
the  tag. 

Cottonseed  Cake  and  HuUs  shall  correspond  to  cottonseed  meal  and 
hulls  in  composition  as  to  standard.  Digitized  by  V^OO^lc 
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feterita  products. 

Feterita  Chops  consists  of  the  entire  grain  removed  from  the  head 
and  chopped.  It  must  contain  not  less  than  11  per  cent,  of  protein, 
2.75  per  cent,  of  fat,  and  not  more  than  3  per  cent,  of  crude  fiber. 

Feterita  Head  Chops  consists  of  the  entire  head,  chopped.  It  must 
contain  not  less  than  10  per  cent  of  protein,  2.75  per  cent,  of  fat,  and 
not  more  than  7.50  per  cent,  of  crude  fiber. 

KAFIR  PRODUCTS. 

Kafir  Chops  consists  of  the  entire  grain  removed  from  the  head  and 
chopped.  It  must  contain  not  less  than  9  per  cent,  of  protein,  2.50 
per  cent,  of  fat,  and  not  more  than  3.50  per  cent,  of  crude  fiber. 

Kafir  Head  Chops  consists  of  the  entire  head,  chopped.  It  must  con- 
tain not  less  than  8  per  cent,  of  protein,  2.60  per  cent,  of  fat,  and  not 
more  than  8  per  cent,  of  crude  fiber. 

MILO  PRODUCTS. 

Milo  Chops  consists  of  the  entire  grain  removed  from  the  head  and 
chopped.  It  must  contain  not  less  than  9  per  cent,  of  protein,  2.50 
per  cent,  of  fat,  and  not  more  than  3.50  per  cent,  of  crude  fiber. 

MUo  Head  Chops  consists  of  the  entire  head,  chopped.  It  must  eon- 
tain  not  less  than  8  per  cent,  of  protein,  2.50  per  cent,  of  fat,  and  not 
more  than  8  per  cent,  of  crude  fiber. 

PEANUT   PRODUCTS. 

Peanut  Cake  is  the  residue  after  the  extraction  of  part  of  the  oil  by 
pressure  or  solvents  from  peanut  kernels.  It  must  contain  not  less 
than  45  per  cent,  of  protein,  7  per  cent,  of  fat,  and  not  more  than  9 
per  cent,  of  crude  fiber. 

Peanut  Meal  is  the  ground  residue  after  the  extraction  of  part  of 
the  oil  by  pressure  or  solvents  from  peanut  kernels.  It  must  contain 
not  less  than  45  per  cent,  of  protein,  7  per  cent,  of  fat,  and  not  more 
than  9  per  cent,  of  crude  fiber. 

Whole  Pressed  Peanut  Cake  is  the  residue  obtained  after  extraction 
of  part  of  the  oil  from  whole  peanuts,  and  the  ingredients  shall  be  des- 
ignated as  "Peanut  Cake  with  Hulls.'^  It  must  contain  not  less  than 
36  per  cent,  of  protein,  6  per  cent,  of  fat,  and  not  more  than  20  per 
cent,  of  crude  fiber. 

Whole  Pressed  Peanut  Meal  is  the  ground  residue  obtained  after  ex- 
traction of  part  of  the  oil  from  whole  peanuts,  and  the  ingredimts 
shall  be  designated  as  "Peanut  Meal  with  Hulls.'^  It  must  contain 
not  less  than  36  per  cent,  of  protein,  6  per  cent,  of  fat,  and  not  more 
than  20  per  cent,  of  crude  fiber. 

^  Digitized  by  ^OO^ It: 
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rice  products. 

Rice  Bran  is  the  cuticle  of  the  rice  grain,  with  only  such  quantity  of 
hulls  as  is  unavoidable  in  the  regular  milling  of  rice.  It  must  contain 
not  less  than  11  per  cent,  of  protein,  10  per  cent,  of  fat,  and  not  more 
than  15  per  cent,  of  crude  fiber. 

Rice  Polish  is  the  finely  powdered  material  secured  in  polishing  rice. 
It  must  contain  not  less  than  11  per  cent,  of  protein,  6  per  cent,  of 
faf,  and  not  more  than  4  per  cent,  of  crude  fiber. 

SORGO   PRODUCTS. 

Sorgo  Chops  consists  of  the  entire  grain  removed  from  the  head  and 
chopped.  It  must  contain  not  less  than  8  per  cent,  of  protein,  2.50  per 
cent,  of  fat,  and  not  more  than  3  per  cent,  of  crude  fiber. 

Sorgo  Head  Chops  consists  of  the  entire  head,  chopped.  It  must 
contain  not  less  than  8  per  cent,  of  protein,  2.50  per  cent,  of  fat,  and 
not  more  than  8  per  cent,  of  crude  fiber. 

WHEAT  PRODUCTS. 

Wheat  Bran  is  the  coarse  outer  coating  of  the  wheat  kernel  as  sepa- 
rated from  cleaned  and  scoured  wheat  in  the  usual  process  of  commer- 
cial milling,  and  must  contain  not  less  than  14.50  per  cent,  of  protein, 
3  per  cent,  of  fat,  and  not  more  than  10  per  cent,  of  crude  fiber. 

Wheat  Bran  and  Screenings  is  the  coarse  outer  coating  of  the  wheat 
kernel  as  separated  from  cleaned  and  scoured  wheat  in  the  usual  process 
of  commercial  milling  plus  the  various  impurities  separated  from  the 
wheat  during  the  cleaning  process,  and  known  collectively  as  Screen- 
ings, and  must  contain  not  less  than  14.50  per  cent,  of  protein,  3  per 
cent,  of  fat,  and  not  more  than  10  per  cent,  of  crude  fiber.  This 
product  must  not  contain  more  than  8  per  cent,  of  screenings. 

Standard  Wheat  Shorts  is  the  fine  particles  of  the  outer  bran,  the 
inner  of  *T)e  wing*'  bran,  germ,  and  the  oflfal  or  fibrous  material  ob- 
tained in  the  last  reductions  of  middlings,  and  must  contain  not  less 
15  per  cent,  of  protein,  3.50  per  cent,  of  fat  and  not  more  than  5 
per  cent,  of  crude  fiber. 

Wheat  Brown  Shorts  as  compared  with  standard  wheat  shorts  contain 
mostly  the  fine  particles  of  bran  and  germ,  and  contain  much  less  of 
fibrous^ffal  obtained  from  the  "tail  of  the  mill,"  and  must  contain  not 
less  than  15  per  cent,  of  protein,  3.50  per  cent,  of  fat,  and  not  more 
than  6  per  cent,  of  crude  fiber. 

Wheat  White  Shorts  as  compared  with  standard  wheat  shorts  shall 
contain  a  smaller  portion  of  the  fine  bran  particles  and  germ  and  much 
greater  portion  of  the  fibrous  offal  from  the  "tail  of  the  mill,"  and 
must  contain  not  less  than  14.50  per  cent,  of  protein,  3  per  cent,  of 
fat,  and  not  more  than  3.50  per  cent,  of  crude  fiber.  C^ninin]o 

If  to  any  of  the  above  brands  of  shorts  there  shoufff%"^  ^^ddW,Hcftlter 
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ground  or  unground,  bolted  or  unbolted,  the  various  impurities  sepa- 
rated from  the  wheat  during  the  cleaning  process  and  known  collec- 
tively as  Screenings,  the  same  shall  be  registered,  labeled,  and  sold  as 
Wheat  Shorts  and  Screenings.  Wheat  Brown  Shorts  and  Screenings;  or 
Wheat  White  Shorts  and  Screenings,  as  the  case  may  be,  and  each 
must  equal  the  guarantee  required  for  the  pure  product. 

Wheat  Screenings  shall  consist  of  the  smaller,  imperfect  grains,  weed 
Feeds  and  other  fareign  materials  having  a  feeding  value,  separated  in 
cleaning  the  grain.  (Sand,  dirt  or  other  substances  without  feeding 
value  must  be  eliminated  from  screenings  before  they  are  added  to 
any  feed.) 

Recleaned  Wheat  Screenings  shall  consist  of  the  smaller,  imperfect 
grains  of  wheat  after  all  weed  seeds  and  other  foreign  materials  have 
been  removed. 

The  word  Screenings  shall  appear  as  part  of  the  label  or  brand  name 
that  is  required,  and  shall  be  printed  in  the  same  size  and  face  of  type 
as  the  remainder  of  the  label.  For  example,  "WHEAT  BEAN  AND 
SCREENINGS,'^  and  not  ^WHEAT  BRAN  and  screenings.^' 

Wheat  Mixed  Feed  shall  consist  of  wheat  bran  and  wheat  shorts  com- 
bined in  the  proportions  obtained  in  the  usual  process  of  commercial 
milling,  and  must  contain  not  less  than  16  per  cent,  of  protein,  3.50 
per  cent,  of  fat,  and  not  more  than  8.50  per  cent,  of  crude  fiber.  The 
name  of  each  ingredient,  for  example,  wheat  bran,  wheat  shorts,  should 
also  be  given  on  the  tag.  (This  feed  has  commonly  been  known  as 
Mill  Run  or  Mill  Run  Bran.) 

Wheat  Mixed  Feed  and  Screenings  shall  consist  of  the  wheat  bran 
and  wheat  shorts  to  which  have  been  added  the  various  impurities  sepa- 
rated from  wheat  during  the  cleaning  process  and  known  collectively 
as  Screenings.  The  name  of  each  ingredient — wheat  bran,  wheat  shorts 
and  wheat  screenings — and  the  maximum  percentage  of  screenings, 
which  is  8  per  cent.,  shall  appear  on  the  tag.  This  product  must  con- 
lain  not  loss  than  16  per  cent,  of  protein,  3.50  per  cent,  of  fat,  and  not 
more  than  8.50  per  cent,  of  crude  fiber. 

Wheat  Chops  is  the  entire  berry  of  sound  wheat,  chopped.  It  must 
contain  not  less  than  14  per  cent,  of  protein,  2  per  cent,  of  fat,  and  not 
more  than  5  per  cent,  of  crude  fiber. 

MIXED   PRODUCTS. 

Mixed  Bran  consists  of  a  mixture  of  wheat  bran  and  corn  bran,  or 
rice  bran.  It  must  not  contain  anv  materials  not  bran.  The  composi- 
tion must  be  shown  on  the  tax  tag. 

Corn  Bran  and  Wheat  Bran  or  Wheat  Bran  and  Corn  Bran  consists 
of  a  mixture  of  corn  bran  and  wheat  bran,  and  the  composition  must 
be  shown  on  the  tax  tag. 

Mixed  Feed  is  a  mixture  of  wholesome  feeding  stuffs.  The  name 
and  percentage  of  each  ingredient  used  in  the  feeding  stuff  must  be 
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stated  in  the  registration.  If  corn  cobs,  ground  hay,  rice  hulls,  oat 
hulls,  or  similar  materials  are  present  in  the  feeding  stuff,  the  name  of 
rnrh  ingredient,  and  the  percentages  of  each  ingredient  must  also  he 
shown  on  the  tax  tag. 

Poultry  Feed  is  a  mixed  feed,  and  is  no  exception  to  the  names,  defi- 
nitions and  standards  set  forth  in  this  bulletin.  If  grit,  oyster  shell, 
charcoal  or  similar  substances  be .  added  to  this  product,  it  must  be 
shown  in  the  name  of  the  feed.  For  example,  ''Poultry  Feed  With 
Grit/'  Not  more  than  2  per  cent,  of  grits  or  similar  materials  are  per- 
mitted to  be  added  to  poultry  feed. 

Any  other  names  must  have  the  approval  of  the  Feed  Control  Service. 

ADULTERANTS. 

Any  feeding  stuff  which  contains  corn  cobs,  peanut  hulls,  rice  hulls, 
oat  hulls,  chaff,  ground  hay  or  straw,  roughage,  or  any  other  material 
of  low  feeding  value,  is  considered  as  adulterated.  The  percentage  of 
each  ingredient  of  such  adulterated  feeding  stuff  must  be  stated  on  the 
registration  form  and  on  tags  to  be  attached  to  such  products. 

GROUND  RICE  HULLS. 

In  many  instances  manufacturers  in  this  and  other  States  have  been 
using  ground  rice  hulls  extensively  as  an  ingredient  in  their  various 
mLxed  feeds.  We  give  below  some  facts  concerning  tlie  feeding  value 
of  this  material. 

Dr.  G.  S.  Fraps,  State  Chemist,  and  Chemist  to  the  Experiment  Sta- 
tion, has  the  following  to  say  as  to  the  feeding  value  of  rice  hulls: 

''In  view  of  the  fact  that  rice  hulls  is  now  being  used  in  some  mixed 
feeds,  it  is  well  to  call  attention  lo  its  feeding  value.  Kice  hulls  con- 
tains about  0.3  digestible  protein  in  100  poundj=,  which  is  about  one- 
tenth  of*  the  digestible  protein  in  Johnson  grass  hay,  about  one-thirty- 
Sjxth  of  the  quantity  in  wheat  bran,  and  abopt  one-one-hundred  twen- 
tieth of  the  quantity  in  cottonseed  meal.  Ground  rite  hulls  has  a  pro- 
ductive value  of  approximately  3.2  per  cent.  That  is  to  say,  100 
pounds  of  ground  rice  hulls  fed  to  an  animal  receiving  enough  feed  for 
maintenance  will  produce  3.2  pounds  of  fat.  This  is  about  two-fifths 
of  the  productive  value  of  Johnson  grass  hay;  one-fourth  of  the  pro- 
ductive value  of  wheat  bran,  and  one-sixth  of  the  productive  value  of 
cottonseed  meal.  Rice  hulls  has  a  much  lower  feeding  value  than  any 
hay,  straw  or  fodder  now  being  used  for  feeding  purposes  in  the  State 
of  Texas.  It  can,  in  no  sense,  be  regarded  as  a  concentrated  fetnling 
stuff;  but,  on  the  contrary,  it  is  even  inferior  to  the  poorest  roughage 
ordinarily  used,  such  as  rice  straw,  wheat  straw,  or  corn  cobs.  For 
these  reasons,  rice  hulls  cannot  ])e  regarded  as  a  very  desirable  addiction 
to  a  mixed  feed,  as  it  acts  chiefly  as  a  filler  and  has  very  little  feed- 
ing value.'^ 

Dr.  W.  A.  Henry,  formerly  Dean  of  the  College  of  Agriculture  and 
Director  of  the  Agricultural  F.xperiment  Station,  T^niversity  or  Wis- 
consin, in  his  book  entitled  "Feeds  and  F^^^^^iner"  Sl^bu^ 

"The  hulls  of  nee  grains  are  tasteless,  tough,  and  woody.     Tmy  are 
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also  heavily  charged  with  silica  or  sand,  and  have  sharp,  roughened 
flinty  edges  and  needle-like  points  which  do  not  soften  in  the  digestive 
tracts,  and  so  are  irritating  and  dangerous  to  the  walls  of  the  stomach 
and  intestines.  The  Louisiana  Station  reports  cases  of  vomiting  and 
death  with  cattle  fed  rice  hulls.  Hice  hulls  should  never  be  fed  to  farm 
animals,  yet  they  have  been  extensively  employed  by  unscrupulous  deal- 
ers for  adulterating  commercial  feeding  stuflfs.  Such  use  should  be  pro- 
hibited by  law,  since  rice  hulls  in  any  form  are  worse  than  worthless." 
In  view  of  the  foregoing  statements,  feeders  should  inform  themselves 
as  to  the  composition  of  all  mixed  feeds.  This  can  be  done  by  exam- 
ining the  tag  attached,  which  gives  the  composition  of  all  mixed  feeds, 
and  where  an  adulterant  is  present  the  percentages  of  all  ingredients 
are  given. 

TENTATIVE   GUARANTEE   FOR  A   FEED. 

The  following  table  shows  a  tentative  guarantee  which  may  be  used 
in  registering  ifeed  stuffs  with  the  Feed  Control  Service.  The  guar- 
antees suggested  below  are  based  on  actual  analyses  made  by  our  Chem- 
ist during  the  past  five  years,  and  should  be  used  by  manufacturers  in 
registering  a  given  feed:  / 


Name  of  FeedstufT. 


Crude 

Protein 

not  less  than 

per  cent. 


Crude 

Fat 

not  less  than 

per  cent. 


Nitrogen- 
Free  Extract 
not  less  than 

per  cent. 


Crude 
Fiber  not 
more  than 
per  cent. 


Alfalfa  Meal 

Barlev  Chops 

Beet  Molasses 

Beet  Pulp 

Blood  Dried. 

Brewers'  Grain,  dried 

•Corn  Bran 

"Com  Chops 

Com  Cob 

Com  Feed  Meal 

Com,  Ear  Chops 

<Com,  Ear  Chops  with  Shuck 

Corn  Germ  Meal 

Cottonseed  Cake 

Cottonseed  Chops » . 

"Cottonseed,  Cold  Pressed 

Cottonseed,  Cold  Pressed  (ground) 

Cottonseed  Hulls 

Cottonseed  Meal 

Feterita  Chops 

Feterita  Head  Chops 

Hominy  Feed 

Kafir  Chops 

Kafir  Head  Chops. 

Linseed  Meal,  new  process 

Linseed  Meal,  old  process 

Meat  Scraps 

Meat  Meal 

Millet  Seed 

Milo  Chops 

Milo  Head  Chops 

Milo  Head  Stems  (Ground) 

Molasses,  black  strap 

Oats,  cround 

Oat  Hulls 

Peanut  Meal 

Peanut  Cake 

Rice  Bran 

Rice  Polish 

Rice,  ground  rough 

Rice  Hulls 

Rye  Chops 

"Sorgo  Chops 

Sunflower  Seed 

"Wheat  Bran 


13.50 

11.00 

9.00 

0.75 

84.00 

24.00 

9.00 

9.50 

2.00 

9.00 

8.00 

7.75 

10.00 

44.00 

23.00 

26.00 

26,00 

3.00 

44.00 

11.00 

10.00 

9.00 

10.50 

9.50 

33.00 

32.00 

65.00 

65.00 

11.00 

10.00 

9.75 

4.72 

2.40 

11.00 

3.00 

45.00 

45.00 

12.00 

12.00 

7.00 

3.00 

10.00 

9.50 

16.00 

15.00 


1.50 
1.50 


2.50 
6.00 
5.00 
3.50 
f  .50 
4.00 
3.00 
2.75 
3.50 
7.50 
20.00 
7.00 
7.00 
.25 
7.50 
2.50 
2.50 
6.00 
2.75 
2.50 
3.00 
7.50 
13.00 
13.00 
4.00 
2.50 
2.40 
1.24 


4.00 
1.00 
7.00 
7.00 

11.00 
7.00 
1.75 
.50 
1.50 
3.00 

21.00 
3.50 


36.00 

65.00 

59.00 

6.00 


.00 
.00 
00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.50 


.00 
.00 
.50 
.50 
.00 
.00 
.00 
.29 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 


30.00 
6.00 


2.50 


40 

63. 

70 

54. 

67 

64 

62 

66. 

24 

25 

28 

28 

28 

24. 

69. 

64 

60 

69. 

65 

38 

35 

2 

2 
57. 
71. 
65 
26. 
65 
58 
51 
23 
23 
42 
60 
63. 
37. 
72 
69. 

21...     ^ 
[t)igitized5^.\KhCj)0^ 


18.00 

10.00 

3.00 

31.00 

4.00 

7.50 

10.00 

5.00 

10.50 

18.00 

26.00 

26.00 

51.00 

10.50 

3.00 

8.50 

7.00 

3.00 

8.00 

10.00 

9.05 

3.00 

3.00 

10.00 

3.00 

7.50 

53.10 


10.00 

30.00 

9.00 

9.00 

15.00 

3.50 

10.00 

36.00 

2.00 

3.00 

1%:^ 
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Name  of  FeedstuCT. 

Crude 

Protein 

not  less  than 

per  cent. 

Crude 

Fat 

not  less  than 

per  cent. 

Nitrogen- 
Free  Extract 
not  less  than 

per  cent. 

Crude 
Fiber  not 
more  than 
per  cent. 

Wheal  Chops 

15.00 
16.00 
17.00 
36.00 
36.00 

2.00 
3.60 
3.80 
6.00 
6.00 

65.00 
55.00 
60.00 
23.00 
23.00 

3.50 

Wheat  Mixed  Feed 

8.00 

Wheat  Shorts,  Standard 

4.50 

Whole  Pressed  Peanut  Meal 

Whole  Pressed  Peanut  Cake 

20  00 
20.00 

Tentative  Onarantee  for  a  Mixed  Feed. — In  order  to  arrive  at  a 
guarantee  for  a  mixed  feed,  it  is  necessary  that  the  percentage  of  each 
ingredient  be  known.  For  instance,  a  mixed  feed  is  composed  of  50 
per  cent.  Com  Chops  and  50  per  cent.  Wheat  Bran.  The  percent- 
age of  protein  in  Corn  Chops  is  9.00;  thus  50  per  cent,  of  this  feed 
would  be  4.50,  and  the  percentage  of  Protein  in  Wheat  Bran  is  14.50; 
thus  50  per  cent,  of  this  feed  would  be  7.25;  therefore,  the  percentage 
of  Protein  in  the  mixed  feed  would  be  4.50  plus  7.25,  or  11.75.  This 
method  may  be  continued  throughout  to  find  the  different  percentages 
for  each  content.  In  case  more  than  two  feeds  enter  into  the  mixture, 
the  same  procedure  may  be  used  in  ascertaining  a  guarantee,  only,  of 
course,  using  the  exact  percentage  of  the  different  ingredients  each  time 
instead  of  50  per  cent.,  as  above. 

Redemption  of  Tags. — When  tags  are  printed  in  error,  or  if  for  any 
reason  not  in  correct  form,  they  will  be  redeemed  by  the  Feed  Control 
service  at  their  full  value  less  the  original  cost  of  the  tags  In  send- 
ing tags  to  us  for  redemption,  you  should  make  shipment  by  prepaid 
express,  writing  the  Feed  Control  Service  at  the  time  you  make  the 
shipment,  stating  the  number  and  denomination  of  tags  you  are  send- 
ing and  enclose  express  receipt. 

Name  of  Millrun  Bran  Changed. — The  term  "Millrun  Bran"  in  con- 
nection with  registering  this  product  is  no  longer  permitted.  The  term 
''Wheat  Mixed  Feed"  is  now  used  to  designate  this  product.  When 
filling  out  registration  forms  for  this  product,  please  hear  this  in  mind. 

Name  of  MiJo  and  Kafir  Products  Changed. — Because  of  the  fact  that 
the  correct  designation  of  Milo  and  Kafir  products  heretofore  referred 
to  as  ''Milo  Maize"  and  "Kafir  Corn"  are  "Milo"  and  "Kafir,"  one  "f" 
has  been  dropped  from  the  word  "Kafir,"  and  the  words  "corn"  and 
''maize"  have  been  omitted  from  the  two  names.  Manufaoturei-s  are 
requested  to  conform  to  these  changes  in  the  names  of  their  Kafir  and 
Milo  products.  Registrations  are  not  permitted  to  read  "Kafir  or  Milo" ; 
they  may,  however,  read  "Kafir  and  Milo,"  and  in  this  instance  the  feed 
referred  to  IVfUST  contain  both  products. 


PRICE    LIST   OF   TAX    TAGS. 

5     pound  tags  $     .25     per  M 

6i  pound  tags  31J  per  M 

8^  pound  tag?  41  j  per  M 

10     pound  tags  nrg^ize^  by  V# ,  P^^  ^ 

12\  pound  tags  62^  per  M 


22  Texas  Agricultural  Experiment  Station. 

16f  pound  ta^  83J  per  M 

25  pound,  tags  1.25  per  M 

50  pound  tags  2.50  per  M 

?5  pound  tags 3.75  per  M 

100  pound  tags  5.00  per  M 

125  pound  tags  6.23  per  M 

143  pound  tags  7,15  per  M 

150  pound  tags  7.50  per  M 

167  pound  tags  8.35  per  M 

175  pound  tags  8.75  per  M 

200  pound  tags  10.00  per  M 

HOW   TO    REMIT    FOR   TAGS. 

In  ordering  tags  please  send  Money  Order,  Certified  Check  or  Bank 
Exchange.  Under  the  provisions  of  the  law  personal  checks  cannot  be 
accepted.  In  case  it  is  not  convenient  to  remit  as  suggested  above,  tags 
may  be  sent  C.  0.  D. 

printing  of  tags. 

The  Feed  Control  Service  will,  under  no  circumstances,  print  tags,  but 
for  the  convenience  of  the  manufacturer?  this  work  may  be  done  by  the 
printing  concerns  in  Bryan,  Texas.  The  Feed  Control  Service  will 
have  this  printing  done  onlv  on  request  from  the  manufacturer. 

In  case  the  tags  are  to  be  printed  by  Bryan  concerns,  do  not  include 
in  money  order,  certified  cheek  or  bank  draft,  sent  in  payment  of  tags, 
the  charge  for  the  printing.  Eemit  separately  to  the  printers  for  charges 
covering  printing  or  allow  the  printers  to  bill  you  direct. 

alphabetical  list  of  manufacturers  registered. 

The  following  is  an  alphabetical  list  of  all  firms  registered  with  the 
Feed  Control  Service.  By  noting  the  address  of  any  given  firm,  then 
referring  to  the  following  pages  showing  the  analyses,  the  different  feeds 
manufactured  by  any  registered  firm  may  be  found: 

Aaron,  T.  IL,  Quail,  Texas. 

Abbott,  E.  C,  Caldwell,  Texas. 

Abernathy  Corn  Mill,  Abcrnathy,  Texas. 

Abemathy,  E.  M.,  Lexington,  Oklahoma. 

Abilene  Flour  Mills  Com]  any.  Abilene,  Kansas. 

Abilene  Milling  Company,  Abilene,  Kansas. 

Acme  Mill,  Houston,  Texas. 

Acme  Milling  Company,  Oklahoma  City,  Oklahoma. 

Acme  Eoller  Mills,  Leonard,  Texas. 

Ada  trilling  Company,  Ada,  Oklahoma. 

Aetna  Mill  and  Elevator  Company,  Wellington,  Kansas. 

Ahrenbeck  Mill  &  Manufacturing  Company,  Xavasota,  Texas. 

Ahrenbeck  Vehicle  Companv.  Xavasota.  Texas. 

Ainsa,  M.,  &  Sons,  Inc.,  El  Paso,  Texas. 

Alamo  Oil  &  Refining  Company,  Snn  Antonio, DiJJ^xngyGoOQlc 
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Alfalfa  Meal  and  Milling  Company,  Cherokee,  Oklahoma. 

Alfalfa  Milling  Company,  Byron,  Oklahoma. 

Alfalfa  Milling  Company,  Hobart,  Oklahoma. 

Alice  Cotton  Oil  Company,  Alice,  Texas. 

Allen,  E.  A.,  Groesbeck,  Texas. 

Allen,  G.  M.,  Hermleigh,  Texas. 

Alliance  Milling  Company,  Denton,  Texas. 

Allneeda  Mills  Company,  East  St.  Louis,  Illinois. 

Alto  Cotton  Oil  Company,  Alto,  Texas. 

Altus  Alfalfa  Milling  Company,  Altus,  Oklahoma. 

Alva  Roller  Mills,  Alva,  Oklahoma. 

Alvarado  Cotton  Oil  Mill,  Alvarado,  Texas. 

Alvin  Mercantile  Company,  Alvin,  Texas. 

Amarillo  Commercial  Company,  AmarilJo.  Texas. 

American  Alfalfa  Food  Company,  Wichita,  Kansas. 

American  Beet  Sugar  Company,  Chino,  California. 

American  Brewing  Association,  Houston,  Texas. 

American  Coal  &  Grain  Company,  Amarillo.  Texas. 

American  Hominy  Company,  St.  Joseph,  Missouri. 

American  Rioe  Milling  Company,  Crowley,  Louisiana. 

American  Seed  Company,  Fort  Worth,  Texas. 

Amslers,  C,  Estate,  Hempstead,  Texas. 

Anadarko  Milling  Company,  Anadarko,  Oklahoma. 

Anaheim  Sugar  Company,  Anaheim,  California. 

Anchor  Mills,  Waco,  Texas. 

Anderson,  Will  C,  Winnsboro,  Texas. 

Anderson  Brothers  Roller  Mills,  Cleburne,  Texas. 

Anderson  County  Cotton  Oil  Company,  Palestine,  Texas. 

Anderson  &  Hannah  Mill  Company,  Sulr)hur,  Oklahoma. 

Anderson,  0.  T.,  &  Company,  Olney,  Texas. 

Andrews,  W.  A.,  Eliasville,  Texas. 

Andrews,  W.  A.,  &  Sons,  Necessity,  Texas. 

Anson  Milling  Company,  Anson,  Texas. 

Apa(*he  Cotton  Oil  and  Manufacturing  Company,  Chickasha,  Oklahoma. 

Apache  Milling  Company,  Apache,  Oklahoma, 

Appleby,  W.  0.,  Carnegie,  Oklahoma. 

Arapaho  Mill  and  Elevator  Company,  Arapaho,  Oklahoma. 

Ardmore  Milling  Company,  Ardmore,  Oklahoma. 

Archer  Grain  &  Lumber  Companv.  Purccll,  Oklahoma. 

Arendell  Brothers,  Stephenville,  Texas. 

Arizona  Alfalfa  Mill  Company,  Phoenix,  Arizona. 

Arkansas  City  Milling  Company,  Arkansas  City,  Kansas. 

Arkansas  Milling  Company,  Denton,  T(*xa^. 

Arlington,  Light,  Power,  Ice  &  Water  Company,  Arlington,  Texas. 

Arkadelphia  Milling  Com{)any,  Arkadelj)hia,  Arkansas. 

Arnnengol.  J.,  Laredo,  Texas. 

Armour  Fertilizer  Works,  Fort  Worth,  Texas. 

Arnold,  H.  G.,  Silverton,  Texas. 

Artesia  Alfalfa  Millin^:  Companv,  Artesia,  Xew  Mexico.        r^r^r^n}^ 

4     1  I.       o     a  T  iu     T^'  Digitized  by  VjOOQLc 

Ashby  &  Sons,  Leavenworth,  Kansas.  o 
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Ashgrove  Milling  Company,  Ashgrove,  Missouri. 
Athens  Cotton  Oil  Company,  Athens,  Texas. 
Atlanta  Kice  Mills  Company,  Beaumont,  Texas. 
Atlas  Oats  Company,  Kansas  City,  Missouri. 
Aubrey  Milling  Company,  Aubrey,  Texas. 
'Aunt  Jemima  Mills  Company,  St.  Joseph,  Missouri. 
Aurora  Milling  Company,  Aurora,  Missouri. 
Austin  Oil  Manufacturing  Company,  Austin,  Texas. 
Austin  Mill  and  Grain  Company,  Brownwood,  Texas. 
Austwell  Oil  Mill,  Austwell,  Texas. 

Baden- Vilm  Milling  Company,  Win  field,  Kansas. 

Badge- Johnson  Company,  Burnet,  Texas. 

Baker,  J.  Ww,  Conroe,  Texas. 

Baker  Brothers,  Prosper,  Texas. 

Baker,  J.  I.,  Gin  and  Mill  Company,  Purcell,  Oklahoma. 

Ball  and  Gunning  Milling  Company,  Webb  City,  Missouri. 

Ballinger  Cotton  Oil  Company,  Ballinger,  Texas. 

Balzer  Brothers,  Sagerton,  Texas. 

Bardwell  Cotton  Oil  Company,  Bardwell,  Texas. 

Barnes,  John  K.,  Estelline,  Texas. 

Barteldes  Seed  Company,  Oklahoma  City,  Oklahoma. 

Bartlett  Oil  Mills,  Bartlett,  Texas. 

Barton  County  Flour  Mills,  Great  Bend,  Kansas. 

Barrett,  C.  W.,  and  Son,  Temple,  Texas. 

Barry  Grain  Company,  Navasota.  Texas. 

Barry  Milling  Company,  Barry,  Texas. 

Barwell,  J.  W.  (Blatchford  Calf  Meal  Factory),  Waukegan,  Illinois. 

Bastrop  Milling  Company,  Bastrop,  Texas. 

Bates,  James  A.,  Leonard,  Texas. 

Battern,  F.  H.,  Decatur,  Texas. 

Bawden,  D.,  &  Son,  Yukon,  Oklahoma. 

Bay  City  Grain  Company,  Bay  City,  Texas. 

Bay  City  Rice  Milling  Company,  Bay  City,  Texas. 

Beasley,  D.  C,  Arthur  City,  Texas. 

Beatrice  Corn  Mills,  Lincoln,  l^ebraska. 

Beatrice  Milling  Company,  Whitewriq^ht,  Texas. 

Beaumont  Cotton  Oil  Mill  Company,  Beaumont,  Texas. 

Beaumont  Rice  Mill,  Beaumont,  Texas. 

Becker  and  Company,  Brenham,  Texas. 

Becker,  John,  Company,  Belen,  New  Mexico. 

Beeville  Cottonseed  Oil  Mill  Company,  Beeville,  Texas. 

Bell  Grain  Company,  Crowell,  Texas. 

Bells  Mill  and  Grain  Company,  Bells,  TexaiJ. 

Bellville  Cotton  Oil  Company,  Bellville,  Texas. 

Belton  Mill  and  Grain  Company,  Belton,  Texas. 

Belton  Oil  Company,  Belton,  Texas. 

Bencini  Cotton  Oil  Mills,  Brady,  Texas. 

Bencini  Cotton  Oil  Mills,  Brownwood,  Texas. 

Bencini  Cotton  Oil  Mills,  Coleman,  Texas.  Digitized  by  CjOOglC 
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Bencini  Cotton  Oil  Mills,  Dublin,  Texas. 

Bencini  Cotton  Oil  Mills,  Hamilton,  Texas. 

Bencini  Cotton  Oil  Mills,  Hico,  Texas. 

Bencini  Cotton  Oil  Mills,  Stephenville,  Texas. 

Bennett,  E.  W.,  and  Son,  Fort  Stockton,  Texas. 

Bennett,  S.  J.,  Sunset,  Texas. 

Bennett-Sims  Mill  and  Elevator  Company,  Clarendon,  Texas. 

Bennington  Grain  and  Elevator  Company,  Bennington,  Oklahoma. 

Benson,  T.  L.,  Eldorado,  Texas. 

Bemheimr  Marcus  Flour  Mill,  Clinton,  Missouri. 

Berry,  D.  C,  St.  Jo,  Texas. 

Berry,  J.  W.,  Snyder,  Texas. 

Berryman  and  Watters,  Alto,  Texas. 

Besterio,  M.,  Brownsville,  Texas. 

Bewley  Mills,  Fort  Worth,  Texas. 

Bias,  R.  B.,  Fuel  Company,  El  Paso,  Texas. 

Bigham,  H.  V.,  Roaring  Springs,  Texas. 

Bidning-Stephens  Grain  Company,  Tulsa,  Oklahoma. 

Binger  Elevator  Company,  Binger,  Oklahoma. 

Bishop  Manufacturing  Company,  Bishop,  Texas. 

Bissett,  H.  J.,  Skidmore,  Texas. 

Black,  J.  W.,  Justin,  Texas. 

Black  and  Braly,  Leonard,  Texas. 

Black  Brothers,  Beatrice,  Nebraska. 

Blair  Elevator  Company,  Atchinson,  Kansas. 

Blair  Milling  Company,  Atchinson,  Kansas. 

Blackwell  Mill  and  Elevator  Company,  Blackwell,  Oklahoma. 

Blackwell  Grain  Company,  Blackwell,  Oklahoma. 

Blaine  County  Mill  and  Elevator  Company,  Geary,  Oklahoma. 

Blanchett,  H.  S.,  Beaumont,  Texas. 

Blanco  Roller  Mills  and  Gin  Company,  Blanco,  Texas. 

Bleich,  M.  N.,  Galveston,  Texas. 

Blooming  Grove  Cotton  Oil  Company,  Bloominp:  Grove,  Texas. 

Blossom  Oil  and  Cotton  Companv,  Blossom,  Texas. 

Blount,  D.  E.,  Pittsburg,  Texas. 

Blue  Jacket  Grain  Company,  Blue  Jacket,  Oklahoma. 

Blum  Roller  Mills  Company,  Blum,  Texas. 

Bogatto,  A.  L.,  Lamarque,  Texas. 

Bolin-Hall  Milling  Company,  Liberal,  Kansas. 

Bolton,  J.  L.,  Grabell,  Texas. 

Booth,  F.  I.,.  Booth,  Texas. 

Border  Queen  Milling  Company,  Caldwell,  Kansas. 

Boren,  J.  R.,  Tulia,  Texas. 

Boston,  H.  B.  &  W.  M.,  Arlington,  Texas. 

Bovina  Mercantile  Company,  Bovina,  Texas. 

Bower,  Louis,  Graham,  Texas. 

Bowers  and  Vinson,  Tahoka,  Texas. 

Bowersock  Mill  and  Power  Company,  Lawrence,  Kansas. 

Bowie  Cotton  Oil  and  Gin  Company,  Bowie,  Texas.  ^  t 

Bowie  County  Cotton  Oil  Company,  New  Boston,  TeiM^i^^^^y^^^S^^ 
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Boyce,  M.  C,  Utopia,  Texas. 

Boyd,  J.  W.,  Grain  and  Commission  Company,  Joplin,  Missouri. 

Boyd-Gunning  Milling  Company,  Webb  City,  Missouri. 

Boyd  and  Brigmore,  Sarcoxie,  Missouri. 

Bradfish,  H.  J.,  Weatherford,  Texas. 

Bradshaw,  A.  C,  Marlin,  Texas. 

Bradshaw,  R.  E.,  Grain  Company,  Houston  Heights,  Texas. 

Brady,  P.  L.,  Jr.,  llearne,  Texas. 

Brady  Oil  Company,  Brady,  Texas. 

Bramblett,  T.  L.,  Alvarado,  Texas. 

Brand  Dun  woody  Milling  Company,  Joplin,  Missouri. 

Brashear,  L.  C,  Sunset,  Texas. 

Brazoria  Grain  Company,  Brazoria,  Texas. 

Brazos  Valley  Cotton  Oil  Company,  Waco,  Texas. 

Breekenridge  Milling  and  Gin  Company,  Breckenridge,  Texas. 

Brenham  Bottling  Works,  Brenham,  Texas. 

Brenham  Compress  Oil  and  Manufacturing  Company,  Brenham,  Texas. 

Brennand,  W.  H.,  Seminole,  Texas. 

Brent  Brothers,  Dodd  City,  Texas. 

Brewer,  A.  E.,  Denton,  Texas. 

Brice-Bumett  and  Company,  Snyder,  Texas. 

Bridges,  C.  H.,  and  Company,  Waco,  Texas. 

Bridges,  H.  S.,  Roby,  Texas. 

Broadmoor  Kanch,  Wills  Point,  Texas. 

Brock,  J.  W.,  Grapevine,  Texas. 

Brode,  W.  F.,  and  Company,  Dallas,  Texas. 

Brooks  and  Woodruff,  Southmayd,  Texas. 

Brown,  Harry,  Whitewright,  Texas. 

Brown,  R.  L.,  Rockwall,  Texas. 

Brown  and  Dishman,  Bellevue,  Texas. 

Brown  Grain  Company,  McKinney,  Texas. 

Brown  wood  Oil  Mill,  Brown  wood,  Texas. 

Bruceville  Oil  Company,  Bruceville,  Texas. 

Bryan  Cotton  Oil  and  Fertilizer  Company,  Bi7an,  Texas. 

Buchel  Milling  Company,  Cuero,  Texas. 

Buda  Milling  Company,  Buda,  Texas. 

Buden-Vilm  Milling  Company,  Win  field,  Kansas. 

Buhler  Mill  and  Elevator  Company,  Buhler,  Kansas. 

Bulte  Mills,  Kansas  City,  Missouri. 

Bunch,  T.  H.,  Commission  Company,  Little  Rock,  Arkansas. 

Burt  Grain  Company,  St.  Joseph,  Missouri. 

Burleson  Mill  and  Elevator  Company,  Burleson,  Texas. 

Burnett,  W.  F.,  Little  Kobe,  Oklahoma. 

Burnett  Roller  Mills,  Burnet,  Texas. 

Burns,  W.  B.,  Big  Springs,  Texas. 

Burrus  Mill  and  Elevator  Company,  Fort  Worth,  Texas. 

Burson,  J.  R.,  Silverton,  Texas. 

Burson  and  King,  Georgetown,  Texas. 

Burton  Cotton  Oil  Company,  Burton,  Texas.  ^  ^ 
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Bussey,  C.  H.,  Hutchins,  Texas. 

Byars  Cotton  Oil  Company,  Byars,  Texas. 

Caddo  Cotton  Oil  Company,  Shreveport,  Louisiana. 

Caddo  Milling  Company,  Caddo,  Oklahoma. 

Cage,  D.  S.,  and  Company,  Houston,  Texas. 

Cairo  Milling  Company,  Cairo,  Illinois. 

Cain,  E.  H.,  Bartlett,  Texas. 

Cane  Milling  Company,  Atchinson,  Kansas. 

Caldwell,  F.  L.,  Mertzon,  Texas. 

Caldwell,  E.  W.,  Stratford,  Texas. 

Caldwell  Milling  Company,  Caldwell,  Kansas. 

Caldwell  Oil  Mill  Company,  Caldwell,  Texas. 

Cameron  Cotton  Oil  Company,  Cameron,  Texas. 

Campbell-Sims  Company,  Paris,  Texas. 

Camp  Springs  Mill  Company,  Nashville,  Illinois. 

Canadian  Implement  Company,  Canadian,  Texas. 

Canadian  Mill  and  Elevator  Company,  El  Reno,  Oklahoma. 

Canton  Milling  Company,  Canton,  Kansas. 

Cape  County  Milling  Company,  Jackson,  Missouri. 

Capitol  City  Mills,  Austin,  Texas. 

Capitol  Grain  and  Elevator  Company,  Oklahoma  City,  Oklahoma. 

Carloek,  M.  D.,  Winnsboro,  Texas. 

Carlock  and  Russell,  Winnsboro,  Texas. 

Carmiehael,  W.  D.,  Nocona,  Texas. 

Carmine  Cotton  Oil  and  Manufacturing  Company,  Carmine,  Texas. 

Cannoda,  Nicola,  Hearne,  Texas. 

Carney  Milling  Company,  Carney,  Texas. 

Carroll,  W.  J.,  Kerens,  Texas. 

Camithers,  A.  B.,  Rochester,  Texas. 

Carson,  A.  M.,  Willis,  Texas. 

Carter  Grain  Company,  Bay  City,  Texas. . 

Carthage  Cotton  Oil  Company,  Carthage,  Texas. 

Carson,  L.  C,  Cleburne,  Texas. 

Caudle,  M.  C,  Dorchester,  Texas. 

C.  C.  Milling  Company,  Waxahachie,  Texas. 

Celina  Mill  and  Elevator  Company,  Celina,  Texas. 

Center  Cotton  Oil  Company,  Center,  Texas. 

Center  Point  Roller  Mills,  Center  Point,  Texas. 

Chalfant  Grain  Company,  Clinton,  Oklahoma. 

Chambers-Winsett  Brothers,  Higgins,  Texas. 

Chamberlain,  F.  B.,  Company,  St.  Louis,  Missouri. 

Chance,  C.  E.,  Shamrock,  Texas. 

Chandler  and  Norris,  Graham,  Texas. 

Chandler,  J.  M.,  Sutherland  Springs,  Texas. 

Channing  ^fercantile  and  Banking  Company,  Channing,  Texas. 

Chapin  and  Company,  Hamond,  Indiana. 

Chapman  Milling  Company,  Sherman,  Toxa«?. 

Charleston  Milling  Company,  Charleston,  Missouri.  C^nna]c> 

Checotah  Mill  and  Elevator  Company,  Checotah,  Oklahomi^^y^^^d^^ 
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Chenowth,  E.  B.,  Grain  Company,  Dallas,  Texas. 
Cherokee  Mill  and  Elevator  Company,  Cherokee,  Kansas. 
Chickasha  Cotton  Oil  Company,  Chickasha,  Oklahoma. 
Chickasha  Milling  Company,  Chickasha,  Oklahoma. 
Childress  Grain  Company,  Temple,  Texas. 
Cia  Harinera  del  Norte  E.  C.  L.,  Porfiro  Dia  Coah.,  Mexico. 
Cisco  Oil  Mill,  Cisco,  Texas. 
Citizens  Cotton  Oil  Company,  Cumby,  Texas. 
Citizens  Cotton  Oil  Company,  Taylor,  Texas. 
Citizens  Mill  and  Brokerage  Company,  Seguin,  Texas. 
Citizens  Cotton  Oil  Company,  Lancaster,  Texas. 
Citizens  Independent  Mill  and  Elevator  Company,  Weatherford,  Okla- 
homa. 
City  Feed  Store,  Kingsville,  Texas. 
City  Mill  and  Light  Company,  Eoyse  City,  Texas. 
City  Grain  and  Feed  Company,  Kingsville,  Texas. 
City  Mill,  Ennis,  Texas. 

City  Mill  and  Elevator  Company,  Emporia,  Kansas. 
Cia  Industrial  Jabonera  de  la  Laguna,  S.  A.  Gomez  Placio,  Dgo.,  Mexico. 
Claflin  Mill  and  Elevator  Company,  Claflin,  Kansas. 
Clarendon  Grain  Company,  Clarendon,  Texas. 
Clark,  John  H.,  Clarendon,  Texas. 
Clark-Lynn  Grain  Company,  Texarkana,  Texas. 
Clarkson  Milliner  Company,  Winfield,  Texas. 
Clarksvflle  Cotton  Oil  Company,  Clarksville,  Texas. 
Clay  County  Cotton  Oil  Company,  Henrietta,  Texas. 
Cleburne  Grain  and  Seed  Company,  Cleburne,  Texas. 
Cleburne  Oil  Mill  Company,  Cleburne,  Texas. 
Cleburne  Peanut  and  Products  Company,  Cleburne,  Texas. 
Clemens  Grain  Company,  Waco,  Texas. 
Clinton  Alfalfa  Mill,  Clinton,  Oklahoma. 
Clifton  Mill  and  Elevator  Company,  Clifton,  Texas. 
Clopton,  A.  M.,  Elgin,  Texas. 
Cobb,  L.  G.,  Citrus  Grove,  Texas. 
Cobb  Grain  Company,  Plainview,  Texas. 
Cochran,  H.  K.,  Little  Rock,  Arkansas. 
Cokes,  H.  T.,  Crisp,  Texas. 
Cole,  H.  C,  Milling  Company,  Chester,  Illinois. 
Cole,  H.  W.,  Oklahoma  City,  Oklahoma. 
Cole,  R.  L.,  and  Company,  Knim,  Texas. 
Coleman,  E.  T.,  Plainview,  Texas. 

Coleman  Grain  and  Mercantile  Company,  Coleman,  Texas. 
Coleman  Milling  Company,  Coleman,  Texas. 
Collin  County  Mill  and  Elevator  Company,  McKinney,  Texas. 
Collin  and  Morton,  Weir,  Texas. 

Colorado  Valley  Rice  Milling  Company,  Bay  City,  Texas. 
Comanche  Cotton  Oil  Company,  Comanche,  Texas. 
Comanche  Grain  and  Elevator  Company,  Comanche,  Oklalionia. 
Comanche  Milling?  Company,  Comanche,  Texas. 
Comfort  Roller  Mills,  Comfort,  Texas.  Digitized  by  ^^OO^l(:: 
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Commerce  Oil  Mill,  Commerce,  Texas. 

Commonwealth  Feed  Mill  Company,  St.  Louis,  Missouri. 

Conkey,  G.  E.,  and  Company,  Cleveland,  Ohio. 

Conklin,  W.  T.,  Grain  Company,  Kaw  City,  Oklahoma. 

Consolidated  Alfalfa  Milling  Company,  Newton,  Kansas. 

Continental  OU  and  Cotton  Company,  Abilene,  Texas. 

Continental  Oil  and  Cotton  Company,  Colorado,  Texas. 

Cooper  Cotton  Oil  Company,  Cooper,  Texas. 

Cooper,  J.  W.,  Wortham,  Texas. 

Combelt  Grain  Company,  Atchinson,  Kansas. 

Cornforth  Grain  Company,  Waco,  Texas. 

Como  Mills,  East  St.  Louis,  Illinois. 

Corpus  Christi  Cotton  Oil  Company,  Corpus  Christi,  Texas. 

Cottonseed  Products  Company,  Roff,  Oklahoma. 

Cowen,  J.  C,  Grain  Company,  Tulia,  Texas. 

Cowgill  and  Hill  Milling  Company,  Carthage,  Missouri. 

Cox,  H.  M.,  Milling  Company,  Killeen,  Texas. 

Cox  Campbell  Grain  Company,  Frederick,  Oklahoma. 

Cozart,  C.  B.,  Higgins,  Texas. 

Cozart,  C.  B.,  Woodward,  Oklahoma. 

Cranston,  Oliver,  Houston,  Texas. 

Cranz  and  Keffler,  Schulenburg,  Texas. 

Crescent  Mill  and  Elevator  Company,  Denver,  Colorado. 

Crist,  Andrew,  0.,  Pond  Creek,  Oklahoma. 

Crosby  Roller  Mills,  Topeka,  Kansas. 

Cross  Plain  Gin  Company,  Cross  Plain,  Texas. 

Crouch  Grain  Company,  Fort  Worth  Texas. 

Crouch,  H.  H.,  Grain  Company,  Waco,  Texas. 

Crown  Mill  Company,  Belleville,  Illinois. 

Crystal  Ice  Company,  Fort  Worth,  Texas. 

Crystal  Palace  Flour  MUl,  Weatherford,  Texas. 

Cudahy  Packing  Company,  Chicago,  Illinois. 

Cuero  Cotton  Oil  and  Manufacturing  Company,  Cuero,  Texas. 

Cunningham  Commission  Company,  Little  Rock,  Arkansas. 

Cnrlin  Brothers,  Nacona,  Texas. 

Curtis,  S.  W.,  Pearsall,  Texas. 

Custer  Milling  Company,  Custer  City,  Oklahoma. 

Cyphers  Incubator  Company,  Dallas,  Texas. 

Daingerfield  Cotton  Oil  Company,  Daingerfield,  Texas. 

Dallas  Brewery,  Dallas,  Texas. 

Dallas  Corn  Mills,  Dallas,  Texas. 

Dallas  Oil  and  Refining  Company,  Dallas,  Texas. 

Daly,  Bob,  Presidio,  Texas. 

Dandee  Feed  and  Milling  Company,  San  Antonio,  Texas. 

Darby,  Son  and  Higginbotham,  Snyder,  Texas. 

Darling  and  Company,  Chicago,  Illinois. 

Darragh  Warehouse  Company,  Little  Rock,  Arkansas. 

Davidson  Feed  Store,  Lubbock,  Texas. 

Davidson  Mill  and  Elevator  Company,  Muskogee,  Oklahoma^bydoOQlc 
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Davis,  J.  E.,  Milford,  Texas. 

Davis,  J.  H.,  Elevator  Company,  Knox  City,  Texas. 

Davis,  W.  E.,  Alvin,  Texas. 

Davison  and  Company,  Galveston,  Texas. 

Dawe,  Tom,  and  Son,  Gonzales,  Texas. 

Dawson,  J.  C,  Snyder,  Texas. 

Dawson  Milling  Company,  Dawson,  Texas. 

Dawson  Oil  Mill,  Dawson,  Texas. 

Dazey  Moore  Grain  Company,  Fort  Worth,  Texas. 

Decatur  Grain  Company,  Decatur,  Texas. 

Decker  and  Frierson,  Haskell,  Texas. 

DeKalb  Milling  Company,  DeKalb,  Texas. 

DeLong,  R.  S.,  and  Sons,  Newcastle,  Texas. 

Delphos  Milling  Company,  Delphos,  Kansas. 

Denison  Mill  and  Grain  Company,  Denison,  Texas. 

Denton  Grain  Company,  West,  Texas. 

Denton  AGlling  Company,  Denton,  Texas. 

Denton  Oil  and  Gin  Company,  Denton,  Texas. 

Denver  Alfalfa  Milling  and  Products  Company,  Hartman,  Colorado. 

Depauw,  J.  M.,  Quail,  Texas. 

Deport  Cottonseed  Oil  Company,  Deport,  Texas. 

Detroit  Oil  and  Cotton  Company,  Detroit,  Texas. 

Deverux  Brothers,  Jacksonville,  Texas. 

Dew  Brothers  Company,  Inc.,  Dewalt,  Texas. 

Diamond  Mill  Company,  Sherman,  Texas. 

Dickie,  R.  L.,  Mereta,  Texas. 

Dickson  and  Orr,  Memphis,  Texas. 

Dieago,  Migul,  Del  Rio,  Texas. 

Diller,  R.  W.,  Midlothian,  Texas. 

Dittlinger,  H.,  Roller  Mills  Company,  New  Braunfels,  Texas. 

Dixie  Mills  Company,  East  St.  Loui?,  Illinois. 

Dixon,  E.  S.,  and  Company,  Houston,  Texas. 

Dodd,  J.  N.,  Lone  Oak,  Texas. 

Dodge  City  Milling  Company,  Dodge  City,  Kansas. 

Doggett  Grain  Company,  Dallas,  Texas. 

Do^rgett  and  Palmers,  Ravenna,  Texas. 

Doherty  and  Johnson,  Shreveport,  Louisiana. 

Donnell  Brothers  and  Company,  Eliasville,  Texas. 

Dorsey  Grain  Company,  Weatherford,  Texas. 

Dowlin,  W.  H.,  and  Sons,  Byers,  Texas. 

Dowlin,  W.  IL,  and  Sons,  Windom,  Texas. 

Drake  and  Son,  Alvin,  Texas. 

Driskell,  W.  J.,  Woodward,  Oklahoma. 

Drozd  and  Parma,  Penelope,  Texas. 

Duhlin  Mill  and  Elevator  Company,  Dublin,  Texas. 

Dugat  and  Lampton,  Booville,  Texas. 

Duke,  C.  W.,  Arlington,  Texas. 

Duncan  Milling  Company,  Duncan,  Oklahoma. 

Dunlaney,  W/  II.,  Lt^aky,  Texas. 

Durant  Cotton  Oil  Company,  Durant,  Oklahogi^.^^^  ^^  QqCqIc 
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Durant  Grain  and  Elevator  Company,  Durant,  Oklahoma. 
Durant  Mill  and  Elevator  Company,  Durant,  Oklahoma. 
Durant  Milling  Company,  Durant,  Oklahoma. 

Eagle  Mill  and  Elevator  Company,  Higginsville,  Texas. 

Eagle  Milling  Company,  Newton,  Kansas. 

Early  and  Clement  Grain  Company,  Waco,  Texas. 

Early  Grain  and  Elevator  Company,  Amarillo,  Texas. 

East  El  Paso  Fuel  Company,  El  Paso,  Texas. 

Eastern  Grain  Company,  San  Angelo,  Texas. 

East  Texas  Mill  and  Elevator  Company,  Longview,  Texas. 

Eaton  Milling  and  Elevator  Company,  Eaton,  Colorado. 

Eddy  Milling  Company,  Eddy,  Texas. 

Edwards  Grain  and  Elevator  Company,  Floydada,  Texas. 

Edwards  Brothers,  Tahoka,  Texas. 

Edwards,  J.  F.,  Grandview,  Texas. 

Edwardsville  Milling  Company,  Edwardsville,  Illinois. 

Eggers  Milling  Company,  Hermann,  Missouri. 

Eidelbach,  G.  S.,  Flatonia,  Texas. 

Eiland,  Enoch,  Lakeview,  Texas. 

Eisenneyer  Milling  Company,  Springfield,  Missouri. 

Elam,  C.  I'.,  Pearl,  Texas. 

El  Campo  Cotton  Oil  Company,  El  Campo,  Texas. 

El  Campo  Rice  Milling  Company,  El  Campo,  Texas. 

Excelsior  Milling  and  Elevator  Company,  Denver,  Colorado. 

Electric  Com  Mill,  Corsicana,  Texas. 

Elgin  Cotton  Oil  Company,  Elgin,  Texas. 

Elkin,  E.  C,  Randlett,  Oklahoma. 

Elk  City  Cotton  Oil  Company,  Elk  City,  Oklahoma. 

Elk  City  Flour  and  Mills  Company,  Elk  City,  Oklahoma. 

Elk  City  Mill  and  Elevator  Company,  Elk  City,  Oklahoma. 

Ellison,  H.  W.,  Beasley,  Texas. 

Elliott  and  Myers,  Superior,  Nebraska. 

Ellsworth  Mill  and  Elevator  Company,  Ellsworth,  Kansas. 

Ellzey,  D.  G.,  Goodnight,  Texas. 

El  Paso  Grain  Company,  El  Paso,  Texas. 

El  Paso  Grain  and  Milling  Company,  El  Paso,  Texas. 

El  Paso  Refining  Company,  El  Paso,  Texas. 

El  Reno  Alfalfa  Milling  Company,  El  Reno,  Oklahoma. 

EI  Reno  Mill  and  Elevator  Company,  El  Reno,  Oklahoma. 

Elwood  Grain  Company,  St.  Joseph,  Missouri. 

Ellzey,  B.  G.,  Goodnight,  Texas. 

Empire  Milling  Company,  Newton,  Kansas. 

Empire  Rice  Mills  Company,  New  Orleans,  Louisiana. 

Enid  Mill  and  Elevator  Company,  Enid,  Oklahoma. 

Ennis  Cotton  Oil  Company,  Ennis,  Texas. 

Enns  Milling  Company,  Inman,  Kan^^as. 

Erick  Milling  Company,  Erick,  Oklahoma. 

Ervine,  J.  E.,  and  Company,  Houston,  Texas. 

Erwin  Mill  and  Elevator  Company,  Byers,  Texas.         Digitized  by  GoOqIc 


32  Texas  Agbioultueal  Expbbimbnt  Station. 

Estey  and  Skwortz  Milling  Company,  Leming,  Texas. 

Estelline  Milling  Company,  Estelline,  Texas. 

Estelline  Milling  Company,  Estelling,  Texas. 

Estrado,  Francisco  P.,  Eagle  Pass,  Texas.- 

Eufala  Elevator  and  Grain  Company,  Eufala,  Oklahoma. 

Evrage,  Will  H.,  Eising  Star,  Texas. 

Excello  Feed  Milling  Company,  St.  Joseph,  Missouri. 

Excelsior  Mill,  Burlington,  Kansas. 

Excelsior  Milling  and  Elevator  Company,  Denver,  Colorado. 

Fairview  .Milling  Company,  Fairview,  Oklahoma. 

Fannin  Mill,  Fannin,  Texas. 

Farmers  Cotton  Oil  Company,  Celina,  Texas. 

Farmers  Cotton  Oil  Company,  Farmersville,  Texas. 

Farmers  Cotton  Oil  Company,  Kosse,  Texas. 

Farmers  Cotton  Oil  Company,  Wichita  Falls,  Texas. 

Farmers  Cotton  Oil  Company,  Winnsboro,  Texas. 

Farmers  District  Union  Mill  and  Electric  Company,  O'Brien,  Texas. 

Farmers  Elevator  Company,  Electra,  Texas. 

Farmers  Elevator  Company,  Iowa  Park,  Texas. 

Farmers  Gin  Company,  Foreston,  Texas. 

Farmers  Gin  Company,  Lone  Oak,  Texas.. 

Farmers  Gin  and  Elevator  Company,  Durant,  Oklahoma. 

Farmers  Gin  and  Milling  Company,  Waxahachie,  Texas. 

Farmers  Gin  Company,  Cross  Plain,  Texas. 

Farmers  and  Ginners  Cotton  Oil  Company,  Austin,  Texas. 

Farmers  and  Ginners  Cotton  Oil  Company,  Sulphur  Springs,  Texas. 

Farmers  Grain  and  Elevator  Company,  Groom,  Texas. 

Farmers  Mill,  McGregor,  Texas. 

Farmers  Mill  and  Elevator  Company,  Enid,  Oklahoma. 

Farmers  Mill  and  Elevator  Company,  Hastings,  Oklahoma. 

Farmers  Mill  and  Elevator  Company,  Watongo,  Oklahoma. 

Farmers  Milling  and  Mercantile  Company,  Berthoud,  Colorado. 

Farmers  Oil  and  Fertilizer  Company,  Texarkana,  Texas. 

Farmers  Union  Mercantile  Company,  Snyder,  Texas. 

Farmers  Sice  Milling  Company,  Eagle  Lake,  Texas. 

Farmers  Shipping  Association,  Canadian,  Texas. 

Farmersville  Mill  and  Light  Company,  Farmersville,  Texas. 

Fiest,  M.,  Rowena,  Texas. 

Ferguson,  A.  M.,  Sherman,  Texas. 

Ferris  Banch  Gin,  Weinert,  Texas. 

Ferguson,  Joe  Lee,  Hale  Center,  Texas. 

Fest  and  Trawalter,  San  Antonio,  Texas. 

Fick,  Williams  and  Sons,  Bleiblerville,  Texas. 

Fidelity  Cotton  Oil  and  Fertilizer  Company,  Houston,  Texas. 

Finch,  J.  E.,  Ginsight,  Texas. 

Findley,  John  T.,  Gasolene,  Texas. 

Fisher,  F.  E.,  Carlton,  Texas. 

Fitzgerald,  T.  F.,  Bangs,  Texas. 

Flatonia  Oil  Mill,  Flatonia,  Texas.  oigtzedbyGoOgle 
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Fleming,  J.  F.,  Osage,  Texas. 

Florence  Mill  Company,  Florence,  Texas. 

Floresville  Oil  and  Manufacturing  Company,  Floresville,  Texas. 

Forbes  Milling  Company,  Archer  City,  Texas. 

Forney  Cotton  Oil  and  Gin  Company,  Forney,  Texas. 

Fort  Bend  Cotton  Oil  Company,  Richmond,  Texas. 

Fort  Collins  Milling  and  Elevator  Company,  Fort  Collins,  Colorado. 

Fort  Worth  Cotton  Oil  Mill,  Fort  Worth,  Texas. 

Fort  Worth  Elevator  Company,  Fort  Worth,  Texas. 

Foster  Brothers,  Byars,  Oklahoma. 

Fouke  Milling  and  Grain  Company,  Texarkana,  Arkansas. 

Fowler  Commission  Company,  Kansas  City,  Missouri. 

Fred  Brothers,  Eden,  Texas. 

French,  W.  A.,  Co.,  Kaufman,  Texas. 

Frerishis,  G.  G.,  Travis,  Texas. 

Frio  Cotton  Oil  Co.,  Pearsall,  Texas. 

Frisco  Grain  &  Elevator  Co.,  Frisco,  Texas. 

Frisco  Milling  Company,  Frisco,  Texas. 

Fritsch,  A.,  Hempstead,  Texas. 

Frizzell  &  Qeeslin,  Goldthwaite,  Texas. 

Fuller  Cotton  Oil  Company,  Snyder,  Texas. 

Fuller  Grain  Company,  Seymore,  Texas. 

Fulton,  J.  A.,  Lometa,  Texas. 

Gage  Boiler  Mills,  Gage,  Oklahoma. 

Gage  Boiler  Mills,  Higgins,  Texas. 

Gains  Brothers,  Fairland,  Oklahoma. 

Galena  Mill  and  Elevator  Company,  'Galena,  Kansas. 

Gainesville  Cotton  Oil  Company,  Gainesville,  Texas. 

Ganado  Mill  and  Elevator  Company,  Ganado,  Texas. 

Garber  Milling  Company,  Garber,  Oklahoma. 

Garfield  County  Milling  Company,  Enid,  Oklahoma. 

Garland  Cotton  Oil  Company,  Garland,  Texas. 

Garlington  Grocery  Company,  Bowie,  Texas. 

Garza  Mill  Company,  Garza,  Texas. 

Garza,  V.  de  la.  Chihuahua,  Mexico. 

Gaskins,  George,  and  Son,  Dublin, 

GatesviUe  Cotton  Oil  Mill,  Gatesville,  Texas. 

Gatesville  Boiler  Mills,  Gatesville,  Texas. 

Geary  Milling  Company,  Geary,  Oklahoma. 

Geary  Milling  and  Elevator  Company,  Geary,  Oklahoma. 

Gegenworth,  George,  Columbus,  Texas. 

Georgetown  Com  Mill,  Georgetown,  Texas. 

Georgetown  Oil  Mill,  Georgetown,  Texas. 

Gerlach  Higgins  Milling  Company,  Higgins,  Texas. 

Gibbons,  J.  T.,  New  Orleans,  Louisiana. 

Gibbs,  T.  W.,  Burnet,  Texas. 

Gibson  Gin  and  Oil  Company,  Calvert,  Texas. 

Giddings  Cotton  Oil  Company,  Giddings,  Texas.  ^  t 

Giddings  Industrial  Co-operation,  Giddings,  Texas.         Digitized  by  LjOOglC 


34  Texas  Agricultural  Expbrihbkt  Station. 

Giles,  Thomas,  Amarillo,  Texas. 

Qilland,  Charles  H.,  Franklin,  Texas. 

Gilliand,  G.  W.,  Abilene,  Texas. 

Gilmer  Cottonseed  Oil  Company,  Gilmer,  Texas. 

Gtodney  Milling  Company,  Sherman,  Texas. 

Glasgow  Milling  Company,  Glasgow,  Missouri. 

Glacier  Mill  and  Elevator  Company,  Glacier,  Texas. 

Glenrose  Roller  Mills,  Glenrose,  Texas. 

Godley  Mill  and  Elevator  Company,  Godley,  Texas. 

Goerke  &  Loewen,  Durham,  Oklahoma. 

Golden  Grain  Milling  Company,  East  St.  Louis,  Illinois. 

Gomez  Mill  and  Gin  Company,  Gomez,  Texas. 

Gonzales  Cotton  Oil  and  Manufacturing  Company,  Gonzales,  Texas. 

Goodlander  Milling  Company,  Fort  Scott,  Kansas. 

Gordan,  J.  S.,  and  Company,  Beaumont,  Texas. 

Gorvin  Flour  and  Grain  Company,  Wichita,  Kansas. 

Gorvin,  H.  W.,  Wichita,  Kansas. 

Gkwsett  Brothers,  Taylor,  Texas. 

Graham,  E.  V.,  and  Company,  Odessa,  Texas. 

Graham  Cotton  Oil  Company,  Graham,  Texas. 

Graham  Mill  and  Elevator  Company,  Graham,  Texas. 

Grain  Products  Company,  Wichita,  Kansas. 

Granbury  Cotton  Oil  Company,  Granbury,  Texas. 

Granbury  Milling  Company,  Granbury,  Texas. 

Grand  Prairie  Mill  and  Elevator  Company,  Grand  Prairie,  Texas. 

Grandview  Cotton  Oil  Mill,  Grandview,  Texas. 

Granger  Milling  Company,  Granger,  Texas. 

Granger  Oil  Mill,  Granger,  Texas. 

Grapevine  Boiler  Mills,  Grapevine,  Texas. 

Graves  and  McWhorter,  Lubbock,  Texias. 

Green  and  Wright,  Cage,  Oklahoma. 

Greenville  Cotton  Oil  Company,  Greenville,  Texas. 

Greenville  Mill  and  Elevator  Company,  Greenville,  Texas. 

Greenville  Mill  and  Elevator  Company,  Commerce,  Texas. 

Greer,  H.  C,  Austin,  Texas. 

Greer  Moore  Elevator  Company,  Anna,  Texas. 

Gregory,  C.  W.,  Killeen,  Texas. 

Greeniug  Brothers,  Lehigh,  Kansas. 

Gruver,  J.  H.,  Lockney,  Texas. 

Guenther  Milling  Company,  San  Antonio,  Texas. 

Gulf  Coast  Bice  Mills,  Houston,  Texas. 

Guthrie  and  Company,  Superior,  Nebraska. 

Guthrie  Cotton  Oil  Company,  Guthrie,  Oklahoma. 

Guthrie  Mill  and  Elevator  Company,  Guthrie,  Oklahoma. 

Hall  Baker  Grain  Company,  Kansas  City,  Missouri. 

Hall,  C.  C,  Grain  Company,  Purcell,  Oklahoma. 

Hall  and  Shorts,  Bochester,  Texas. 

Halliday,  H.  L.,  Milling  Company,  Cairo,  Illinios.       C^r^r^n]^ 

Halsell  Arlidge  Cattle  Company,  Maryneal,  Texasf^^^^^^S^^ 
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Halstead  Milling  and  Elevator  Company^  Halstead,  Kansas. 

Hambleton  Custom  Mills,  Weatherford,  Texas. 

Hamilton  and  Groves,  Brownfield,  Texas. 

Hamilton  Mill  and  Elevator  Company,  Hamilton,  Texas. 

Hamlin  Cotton  Oil  Company,  Hamlin,  Texas. 

Hamlin  Elevator  Company,  Hamlin,  Texas. 

Hammer,  B.  L.,  Plainview,  Texas. 

Hampton  Brothers  Milling  Company,  Lafontaine,  Kansas. 

Hanna  Pate  Grain  Company,  Joplin,  Missouri. 

Harden,  A.  J.,  Water  Valley,  Texas. 

Hardin,  Samuel,  Grain  Company,  Kansas  City,  Missouri. 

Hardie,  David,  Seed  Company,  Dallas,  Texas. 

Hargrove,  John  T.,  Muskogee,  Oklahoma. 

Hargrove,  J.  H.,  Sandia,  Texas. 

Harley,  H.  L.,  Weatherford,  Texas. 

Harper  Mill  and  Elevator  Company,  Harper,  Kansas. 

Harrison,  E.  W.,  Hereford,  Texas. 

Harsh  Brothers  and  Company,  St.  Louis,  Missouri. 

Hartley  Grain  and  Fuel  Company,  Hartley,  Texas. 

Harvest  Queen  Mill,  Plainview,  Texas. 

Hastings  Bfardware  Company,  Hastings,  Oklahoma. 

Haucks  Elevator  Company,  Valley  Falls,  Kansas. 

Haven  Milling  Company,  Haven,  Kansas. 

Hayes  Grain  and  Commission  Company,  Little  Eock,  Arkansas. 

Hays  City  Milling  and  Elevator  Company,  Hays  City,  Kansas. 

Hays,  C.  C,  Liberty,  Texas. 

Head,  D.,  and  Sons,  Durant,  Oklahoma. 

Headrick  Grain  Company,  Sweetwater,  Texas. 

Hedley  Milling  Company,  Hedley,  Texas. 

Heffron  and  Company,  Galveston,  Texas. 

Hefley  Company,  Fort  Worth,  Texas. 

Heflin,  E.  L.,  Galveston,  Texas. 

Heidenneich,  J.  G.,  Kyle,  Texas. 

Helena  Milling  Company,  Helena,  Oklahoma. 

Henderson  Cotton  Oil  and  Gin  Company,  Henderson,  Texas. 

Henrietta  Elevator  Company,  Henrietta,  Texas. 

Henrietta  Milling  Company,  Henrietta,  Texas. 

Hicks,  W.  H.,  Canyon,  Texas. 

Higgins  Grain  Company,  Higgins,  Texas. 

Higgins  Mill  and  Elevator  Company,  Higgins,  Texas. 

Higginbotham  Brothers  and  Company,  Comanche,  Texas. 

Higginsville  Milling  Company,  Higginsville,  Texas. 

Highland  EoUer  Mills,  Salado,' Texas. 

Hill,  J.  E.,  Midland,  Texas. 

Hill  County  Cotton  Oil  Company,  Hillsboro,  Texas. 

Hill  Milling  Feed  and  Fuel  Company,  Lubbock,  Texas. 

Hill  and  Webb,  McKinney,  Texas. 

Hillje  Brothers,  Weimar,  Texas. 

Hillman,  Charles,  Talfemer,  Texas.  Digitized  by  GoOqIc 
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Hobart  Mill  and  Elevator  Company,  Hobart,  Oklahoma. 

Hofifman,  C,  and  Sons  Milling  Company,  Enterprise,  Kansas. 

Hogan  Hayden  and  Company,  Pryor,  Oklahon^a. 

Hogan  Milling  Company,  Junction  City,  Kansas. 

Holdenville  Grain  and  Produce  Company,  Holdenville,  Oklahoma. 

Holekamp  and  Son,  Comfort,  Texas. 

Holland-O'Neal  Milling  Company,  Mount  Vernon,  Missouri. 

Hollis  Cotton  Oil,  Light  and  Ice  Company,  HoUis,  Oklahoma. 

HoUoway,  J.  W.,  Hondo,  Texas. 

Homan,  F.,  Luling,  Texas. 

.Hondo  Gin  and  Mill  Company,  Hondo,  Texas. 

Honey  Grove  Cotton  Oil  Company,  Honey  Grove,  Texas. 

Hopps  and  Maddox,  Woodward,  Oklahoma. 

Horn  and  Allen,  Channing,  Texas. 

Homsby,  N.  M.,  Hadley,  Texas. 

House,  R.  J.,  and  Company,  Kansas  City,  Missouri. 

Houston  County  Oil  Mill  and  Manufacturing  Company,  Crockett,  Texas. 

Houston  Cotton  Meal  Mill,  Houston,  Texas. 

Houston  Cotton  Oil  Mill,  Houston,  Texas. 

Houston  Grain  Company,  Houston,  Texas. 

Houston  Ice  and  Brewing  Company,  Houston,  Texas. 

Houston-Lichnovsky  Gin  Company,  Floresville,  Texas. 

Houston  Milling  Company,  Houston,  Texas. 

Houston  Packing  Company,  Houston,  Texas. 

Howard,  E.  R.  T.,  and  Company,  Brownsville,  Texas. 

Howard,  H.  Hanks,  Company,  Chicago,  Illinois. 

Howe  Grain  and  Mercantile  Company,  Howe,  Texas. 

Hubbard  City  Mill  and  Elevator  Company,  Hubbard  City,  Texas. 

Hubbard  Oil  Company,  Hubbard  City,  Texas. 

Huckabee,  J.  E.,  Leonard,  Texas. 

Huggins-Andrew  Company,  Childress,  Texas. 

Hughes,  J.  A.,  Howe,  Texas. 

Hughley,  Amos,  Piano,  Texas. 

Hughston  Grain  Company,  Piano,  Texas. 

Hugo  Milling  Company,  Hugo,  Oklahoma. 

Humphrey  Grain  Company,  Canadian,  Texas. 

Humphrey,  D.  W„  Cattle  Company,  Fort  Worth,  Texas. 

Humphreys-Godwin  and  Company,  Memphis,  Tennessee. 

Hunir^irian  Milling  and  Elevator  Company,  Denver,  Colorado. 

Hunt  County  Oil  Company^  Wolfe  City,  Texas. 

Hunt,  J.  C.  Grain  Company.  Wiohita  Falls,  Texas. 

Hunter  Milling  Company,  Wellington,  Kansas. 

Hllnter-Rob:^Iunl«We^s  Milliiii:  Con  ranv.  St.  Louis,  Missouri. 

Hunt^ville  Cotton  Oil  Coniraiiy,  Huntsville,  Texas. 

Huntsvf.'e  >[iH:r.ir  Com -an  v,  Huntsville,  Texas. 

Hurley,  H.  H.,  Clinton.  ^l:s$oi:ri. 

Hu<kov,  I«  E.,  Mortin,  Texas. 

Hus'er  Mill  and  Elevator  Conir^ir.y,  Salt  Lake  City,  Ftah. 

Hi::or..?on  Grain  ar.d  Elevator  Co-pany,  K-ff,  Oki^^,f,M«y GoOglc 
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Hutchins,  J.  B.,  Navasota,  Texas. 

Hutchinson  Flour  Mills  Company,  Hutchinson,  Kansas. 

Hutchison,  0.  W.,  Shattuck,  Oklahoma. 

Imboden  Milling  Company,  Wichita,  Kansas. 

Imbs,  J.  F.,  Milling  Company,  Bellville,  Illinois. 

Imperial  Mercantile  Company,  Sugarland,  Texas. 

Imperial  Bice  Company,  Houston,  Texas. 

Imperial  Valley  Oil  and  Cotton  Company,  El  Centro,  California. 

Independent  Cotton  Oil  Company,  Bruceville,  Texas. 

Industrial  Cotton  Oil  Company,  .Galveston,  Texas. 

Industrial  Cotton  Oil  Properi:ie8,  Denison,  Texas. 

Industrial  Cotton  Oil  Properties,  Hearne,  Texas. 

Industrial  Cotton  Oil  Properties,  Houston,  Texas. 

Industrial  Cotton  Oil  Properties,  Seguin,  Texas. 

Industrial  Cotton  Oil  Properties,  Waco,  Texas. 

Industrial  Mill,  Houston,  Texas. 

Inmon  and  Gregory,  Kerens,  Texas. 

Intemation  Sugar  Feed  N'o.  2  Company,  Memphis,  Tennessee. 

Italy  Cotton  Oil  Company,  Italy,  Texas. 

Itasca  Cotton  Oil  Company,  Itasca  Texas. 

Itasca  Boiler  Mills  and  Elevator  Company,  Itasca,  Texas. 

Jacksboro  Mill  and  Elevator  Company,  Jacksboro,  Texas. 

Jacksboro  Oil  and  Milling  Company,  Jacksboro,  Texas. 

Jackson  Brothers,  Lubbock,  Texas. 

Jackson,  H.  M.,  Sunset,  Texas. 

Jackson,  Henry,  Boyd,  Texas. 

Jackson,  0.  P.,  and  Company,  Houston,  Texas. 

Jackson  and  Mitchell,  Weir,  Texas. 

Jacksonville  Cotton  Oil  Company,  Jacksonville,  Texas. 

Jacksonville  Grain  and  Commission  Company,  Jacksonville,  Texas. 

Jefferson  Oil  Company,  Jefferson,  Texas. 

Jennings  Brothers,  Houston,  Texas. 

Johnson  City  Boiler  Flour  Mills,  Johnson  City,  Texas. 

Johnson,  E.,  Hubbard  City,  Texas. 

Johnson,  W.  S.,  Tahoka,  Texas. 

Johnson  Gin  Company,  Wills  Point,  Texas. 

Jonah  Boiler  Mills,  Jonah,  Texas. 

Josey-Miller  Company,  Beaumont,  Texas. 

Joyce,  J.  B.,  Mount  Vernon,  Texas. 

Justin  Mill  and  Elevator  Company,  Justin,  Texas. 

Kammerdiener,  Frank,"  Oklahoma  City,  Oklahoma. 

Kansas  Flour  Mills  Company,  Kansas  City,  Missouri. 

Kansas  Milling  Company,  Wichita,  Kansas. 

Katy  Grain  Company,  Kansas  City,  Kansas. 

Katy  Milling  Company,  Caddo,  Oklahoma. 

Katy  Bice  Milling  Company,  Katy,  Texas.  ^  , 

Kaufman  Cotton  Oil  Company,  Kaufman,  Texas.    Digitized  by  LjOOglC 
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Keel  and  Son,  Gainesville,  Texas. 

Kell  Milling  Company,  Vernon,  Texas. 

Kelly  Milling  Company,  Kansas  City,  Missouri. 

Kelly,  A.  V.,  Kirvin,  Texas. 

Kelly,  W.  M.,  Milling  Company,  Hutchinson,  Texas. 

Kelley,  W.  E.,  and  Company,  Santa  Anna,  Texas. 

Kelly  and  Beece,  Canyon,  Texas. 

Kelly  Mill  and  Elevator  Company,  Pond  Creek,  Oklahoma. 

Kemper  Grain  Company,  Coflfeyville,  Kansas. 

Kemper  Mill  and  Elevator  Company,  Kansas  City,  Missouri. 

Kemper  Mill  and  Elevator  Company,  Tonganoxie,  Kansas. 

Kenedy  Cotton  Oil  Company,  Kenedy,  Texas. 

Kenedy  Peed  Company,  Kenedy,  Texas. 

Kennedy,  L.  D.,  Abilene,  Texas. 

Kerens  Cotton  Oil  Company,  Kerens,  Texas. 

Kerrville  Eoller  Mills,  KerrviUe,  Texas. 

Key  and  Key,  Lamesa,  Texas. 

Kidder,  H.  E.,  Flour  Mills,  Kansas  City,  Missouri. 

Kiddo  Milling  Company,  Coffeyville,  Kansas. 

Kimball-Sawyer  Milling  Company,  Kansas  City,  Missouri. 

Bang,  Calvin,  Alvord,  Texas. 

King,  J.  W.,  Sipe  Springs,  Texas. 

King,  W.  J.,  Bartlett,  Texas. 

King  Grocery  Company,  Teague,  Texas. 

Kingfalfa  Mills,  Nebraska  City,  Nebraska. 

Kingfisher  Mill  and  Elevator  Company,  Kingfisher,  Oklahoma. 

Kingsville  Cotton  Oil  Mill  Company,  Kingsville,  Texas. 

Knaur  Grain  Company,  Denison,  Texas. 

Knox  City  Cotton  Oil  Mill,  Knox  City,  Texas. 

Knox  County  Elevator  Company,  Munday,  Texas. 

Bjiuth,  H.,  Ploresville,  Texas. 

Kornfalfa  Feed  Milling  Company,  Kansas  City,  Missouri. 

Kothmann,  F.  A.,  Llano,  Texas. 

Kracke,  J.  H.,  Milling  Company,  Clinton,  Missouri. 

Kraft  and  Madero,  El  Paso,  Texas. 

Krempitz,  Charles,  Sealy,  Texas. 

Kress  Mill,  Kress,  Texas. 

Krueger,  Emil,  New  Ulm,  Texas. 

Kuhlman  and  Meyers,  California,  Missouri. 

Kutzer,  Albert,  Boeme,  Texas. 

Kyle  Oil  and  Gin  Company,  Kyle,  Texas. 

Ladonia  Cotton  Oil  Company,  Ladonia,  Texas. 

La  Grange  Cotton  Oil  and  Manufacturing  Company,  La  Grange,  Texas. 

La  Grange  Gin  and  Milling  Company,  La  Grange,  Texas. 

LaGunta  Mill  and  Elevator  Company,  LaGunta,  Colorado. 

Lake  Charles  Grain  Company,  Lake  Charles,  Louisiana. 

Lake  Charles  Eice  Milling  Company,  Lake  Charles,  Louisiana. 

Lakeside  Eice  Mill  Company,  Lakeside,  Texas.       Digitized  by  ^OOqIc 

Lamar  Cotton  Oil  Company,  Harris,  Texas.  ^ 
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Lamar  Milling  and  Elevator  Company,  Lamar,  Colorado. 

Lamont  Alfalfa  Milling  Company,  Lament,  Oklahoma. 

Lampasas  Milling  Company,  Lampasas  Texas. 

Land,  Mos  H.,  Milling  Company,  Marshall,  Missouri. 

Land  Milling  Company,  Neodesha,  Kansas. 

Landa  Cotton  Oil  Company,  New  Braunfels,  Texas. 

Lands  Flour  Mills,  New  Braunfels,  Texas. 

Lane  and  Lorentzen,  El  Paso,  Texas. 

Larabee  Flour  Mills  Company,  Hutchinson,  Kansaa 

Laredo  Roller  Mills,  Lar^o,  Texas. 

Larrowe  Milling  Company,  Detroit,  Michigan. 

Larrowe  Milling  Company,  Los  Angeles,  California. 

Lassen,  P.,  Boanoke,  Texas. 

Lavaca  Oil  Company,  Hallettsville,  Texas. 

Lawrence  Brothers,  Crowley,  Louisiana. 

Lawrence  and  Hamilton  Feed  Company,  New  Orleans,  Louisiana. 

Lawrence  Grain  and  Milling  Company,  Checotah,  Oklahoma. 

Lawther  Grain  Company,  Dallas,  Texas. 

Lawton  Mill  and  Elevator  Company,  Lawton,  Oklahoma. 

Leavell,  J.  G.,  Company,  Gatesville,  Texas. 

Leavenworth  Milling  Company,  Leavenworth,  Kansas. 

Lee,  B.  I.,  Bising  Star,  Texas. 

Lee  County  Co-operative  Association,  Giddings,  Texas. 

Lee  County  Cotton  Oil  Company,  Giddings,  Texas. 

Lee  Grain  and  Elevator  Company,  C.  S.,  Abilene,  Texas. 

Lee- Warren  Milling  Company,  Salina,  Kansas. 

Leger  Mill  Company,  Altus,  Oklahoma. 

L^man,  George  W.,  Bosebud,  Texas. 

Lehman,  W.  P.  L.,  Corpus  Christi,  Texas. 

Lemons  Grain  and  Coal  Company,  Amarillo,  Texas. 

Leonard  Cotton  Oil  Company,  Leonard,  Texas. 

Leon  Gin  and  Milling  Company,  Leon,  Oklahoma. 

Leon  Mercantile  Company,  Buffalo,  Texas. 

LeTolle  Mercantile  Company,  Bay  City,  Texas. 

Levita  Boiler  Mills,  Levita,  Texas. 

Levy,  Julius,  Houston,  Texas. 

Levy  Bice  Milliug  Company,  New  Orleans,  Louisiana. 

Lewis,  A.  S.,  Dallas,  Texas. 

Lewis,  D.  L.,  Sanger,  Texas. 

Lewis,  Oak,  Blanket,  Texas. 

Lewisville  Cotton  Oil  Company,  Lewisville,  Texas. 

Lexington  Flouring  Mills,  Lexington,  Missouri. 

Liard,  J.  P.,  Uvalde,  Texas. 

Lightfoot,  W.  C,  DeLeon,  Texas. 

Lilienthal  Bros.,  Houston,  Texas. 

Lillard  Milling  Company,  Decatur,  Texas. 

Lindsay  Brothers,  Houston,  Texas. 

Lindsborg  Milling  and  Elevator  Company,  Lindsborg,  Kansas. 

Linton  Grain  Company,  Chickasha,  Oklahoma.  Digitized  by  GoOqIc 

Live  Oak  Farm,  Muldoon,  Texas. 
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Livingston  Manufacturing  Company,  Livingston,  Texas. 

Lock,  C.  E.,  Bunning  Water,  Texas. 

Lockhart  Oil  and  Gin  Company,  Loekhart,  Texas. 

Lockhart  Oil  and  Refining  Company,  Lockhart,  Texas. 

Lockney  Coal  and  Grain  Company,  Lockney,  Texas. 

Llano  County  Farmers  Union  Warehouse  Company,  Llano,  Texas 

Logsdon  and  Son,  Andrews,  Texas. 

Lone  Oak  Oil  and  Gin  Company,  Lone  Oak,  Texas. 

Lone  Star  Brewing  Company,  San  Antonio,  Texas. 

Lone  Star  Milling  and  Grain  Company,  Prosper,  Texas. 

Long,,  John  Y.,  Del  Eio,  Texas. 

Longenberg  Milling  Company,  Eepublic,  Missouri. 

Longmont  Farmers  Milling  and  Elevator  Company,  Denver,  Colorado. 

Longmont  Farmers  Milling  and  Elevator  Company,  Longmont,  Colorado. 

Longmont  Flour  Milling  Company,  Longmont,  Colorado. 

Longview  Cotton  Oil  Company,  Longview,  Texas. 

Loomis,  J.  A.,  Mereta,  Texas. 

Lorenz  and  Geis,  Cordell,  Oklahoma. 

Louisiana  Cotton  Oil  Company,  Shreveport,  Louisiana. 

Louisiana  Grain  and  Milling  Comtpany,  Lake  Charles,  Louisiana. 

Louisiana  State  Eice  Milling  Company,  New  Orleans,  Louisiana. 

Love,  A.  J.,  DeLeon,  Texas. 

Love  and  Cobb,  Blessing,  Texas. 

Loveland  Milling  and  Elevator  Company,  Loveland,  Colorado. 

Loven,  John,  Clyde,  Texas. 

Lubbock  Grain  and  Coal  Company,  Lubbock,  Texas. 

Lukens  Milling  Company,  Atchinson,  Kansas. 

Luling  Oil  and  Manufacturing  Company,  Luling,  Texas. 

Lyons  Milling  Company,  Lyons,  Kansas. 

Lyon  Oil  Mill  Company,  Lyon,  Texas. 

Lysle,  J.  C,  Milling  Company,  Leavenworth,  Kansas. 

McAdams,  E.  D.  and  J.  D.,  Clarendon,  Texas. 

McAdams,  T.  J.,  Celina,  Texas. 

McAdams,  Y.  0.,  Kinnard,  Texas. 

McAteer  Grain  Company,  Lott,  Texas. 

McCarty  Shivers  Grain  Company,  Eosebud,  Texas. 

McClung  and  Gober,  Jacksonville,  Texas. 

McComb,  J.  B.,  Lampasas,  Texas. 

McCully  and  Company,  Brownwood,  Texas. 

McDaniel  Milling  Company,  Carthage,  Missouri. 

McEwin  Grain  Company,  Kansas  Citv,  Missouri. 

McFadden  Eice  Milling  Company,  Beaumpnt,  Texas. 

McGinty,  John  T.,  Navasota,  Texas. 

McGregor  Milling  and  Grain  Company,  McGregor,  Texas. 

McGregor  Oil  and  Manufacturing  Company,  McGregor,  Texas. 

Mcintosh  and  Lauderdale,  Calvert,  Texas. 

McKay  and  Meyer,  Navasota,  Texas. 

MoKee,  J.  F.  and  R   D    Eldorado,  Texas.  ,^  GoOQk 

McKinney  Cotton  Oil  Mill  Company,  ;\rcKinney,  Texas.        ^ 
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McKnight,  Robert  L.,  Barstow,  Texas. 

McLain,  J.  P.,  Mickey,  Texas. 

McLain  Gin  Company,  Dawson,  Texas. 

McLeroy  Milling  Company,  Normangee,  Texas. 

McNabb,  E.  L.,  Nacona,  Texas. 

McQnatters,  J.  J.  and  Son,  Waxahachie,  Texas. 

McWilliaras,  J.  W.,  and  Company,  Van  Alstyne,  Texas. 

Madill  Grain  and  Elevator  Company,  Madill,  Oklahoma. 

Madisonville  Oil  Mill  and  Fertilizer  Company,  Madisonville,  Texas. 

Magnolia  Cotton  Oil  Company,  Houston,  Texas. 

Majestice  Milling  Company,  Arora,  Missouri. 

Mangum  Mill  and  Elevator  Company,  Mangum,  Oklahoma. 

Mansfield  Cotton  Oil  Company,  Mansfield,  Texas. 

Marco  Mills,  Pine  Bluff,  Arkansas. 

Mark,  J.  B.,  Hastings,  Oklahoma. 

Marks  Grain  Company,  Austin,  Texas. 

Marlin  Oil  Company,  Marlin,  Texas. 

Marsh  Milling  and  Grain  Company,  Madill,  Oklahoma. 

Marshall,  W.  D.,  Company,  Lake  Charles,  Louisiana. 

Marshall  Brothers,  Watongo,  Oklahoma. 

Marshall  Cereal  Company,  Marshall,  Oklahoma. 

Marshall  Cotton  Oil  Company,  Marshall,  Texas. 

Marshall  Grain  Company,  Floydada,  Texas. 

Marshall  Mill  and  Elevator  Company,  Marshall,  Texas. 

Mart  Cotton  Oil  Company,  Mart,  Texas. 

Martha  Alfalfa  Milling  Company,  Martha,  Oklahoma. 

Martin,  C,  Gorman,  Texas. 

Martin,  C.  J.,  Austin,  Texas. 

Martinez,  B.,  and  Son,  San  Antonio,  Texas. 

Marucheau,  M.,  Grain  Company,  San  Antonio,  Texas. 

Marvel  Mill  Company,  Hillsboro,  Texas. 

Mason  Brothers,  San  Angelo,  Texas. 

Mason  Grain  Company,  Brownsville,  Texas. 

Mason  Ice  and  Power  Company,  Mason,  Texas. 

Mathews,  G.  W.,  Grain  and  Elevator  Company,  Terrell,  Texas. 

Mathis  and  Davis,  Goliad,  Texas. 

Meader  Atlas  Company,  New  York,  New  York. 

Mealer,  T.  H.,  Garland,  Texas. 

Meeks,  B.  E.,  Gatesville,  Texas. 

Memphis  Cotton  Hull  and  Fiber  Company,  Memphis,  Tennessee.. 

Memphis  Cotton  Oil  Company,  Memphis,  Texas.    ^ 

Memphis  Milling  Company,  Memphis,  Texas'. 

Menefee,  J.,  Alvin,  Texas. 

Merchants  and  Planters  Oil  Company.  Houston,  Texas. 

Meridian  Mill   Company,  Meridian,  Texas. 

Mesquite  Com  Mill,  Mesquite,  Texas. 

Meyer,  John  F.,  and  Sons  Milling  Company,  Springfield,  Missouri.. 

Meyer  and  Bailey,  Rosenberg,  Texas. 

Mischot,  J.  A.,  and  Son,  Port  Lavaca,  Texas.         oig.zedbyGoOgle 
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Midgit  Marvel  Mill,  Brownwood,  Texas. 

Midland  Mercantile  Company,  Midland,  Texas. 

Midlothian  Oil  and  Gin  Company,  Midlothian,  Texas. 

Miller,  Carl,  Bunge,  Texas. 

Miller,  C.  E.,  Anthony,  New  Mexico. 

Miller  Brothers,  Bliss,  Oklahoma. 

Miller  and  Company,  Wagoner,  Oklahoma. 

Miller,  Wills  and  Cox,  Mexia,  Texas. 

Mills  Brothers,  Hubbard  City,  Texas. 

Miltendugar,  Wilbnr,  Clinton,  Oklahoma. 

Minco  Mill  and  Grain  Company,  Minco,  Oklahoma. 

Mineola  Cotton  Oil  Company,  Mineola,  Texas. 

Mineral  Wells  Cottonseed  Oil  Company,  Mineral  Wells,  Texas. 

Mineral  Wells  Eoller  Mills  Company,  Mineral  Wells,  Texas. 

Missouri  and  Kansas  Grain  Company,  Neosho,  Missouri. 

Mitchell  and  Sledge,  Frisco,  Texas. 

Mitchel  Grain  Company,  Pauls  Valley,  Oklahoma. 

Mitchum,  J.  M.,  Park  Springs,  Texas. 

Model  Milling  Company,  Greeley,  Colorado. 

Model  Milling  Company,  Guthrie,  Oklahoma. 

Moers  Seed  Company,  Houston,  Texas. 

Moffit,  E.  A.,  Mineral  Wells,  Texas. 

Moliner,  J.  Y.  Key,  El  Paso,  Texas. 

Monarch  Milling  Company,  Hutchinson,  Kansas. 

Montemayor,  Carlos,  Euedosia,  Texas. 

Montemeyar,  Enrique,  Presidio,  Texas. 

Moody  Grain  and  Elevator.  Company,  Moody,  Texas. 

Moore  and  Williams,  Burkburnett,  Texas. 

Moore  Grain  Company,  Chickasha,  Oklahoma. 

Moore,  G.  W.,  Miles,  Texas. 

Moran  Milling  Company,  Lamar,  Missouri. 

Moreland  and  Stephenson,  Fluvanna,  Texas. 

Morgan,  C.  R.,  Bowie,  Texas. 

Morgan,  P.  A.,  Gatesville,  Texas. 

Morgan,  Mastonn  Company,  Grandview,  Texas. 

Morris,  C.  F.,  DeLeon,  Texas. 

Morris,  T.  J.,  Carbon,  Texas. 

Morrison  Brothers  Mill,  Jefferson,  Oklahoma. 

Morris  Gin  and  Machinery  Company,  Palestine,  Texas. 

Morten  Milling  Company,  Dallas,  Texas. 

Moulton  Oil  and  Gin  Company,  Moulton,  Texas. 

Mound  Bidge  Milling  Company,  Mound  Ridge,  Kansas. 

Mount  Calm  Cotton  Oil  Company,  Mount  Calm,  Texas. 

Mount  Pleasant  Oil  Mill,  Mount  Pleasant,  Texas. 

Moutray,  J.  G.,  Elevator  Company,  El  Campo,  Texas. 

Mugge,  J.  E.,  and  Company,  San  Antonio,  Texas. 

Itfimday  Cotton  Oil  Company,  Munday,  Texas. 

Munday  Supply  and  Feed  House,  Munday,  Texas. 

Munger  Oil  and  Cotton  Company,  Mexia,  Texas.  C^oooIp 

igi  ize      y  g 
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Mmm  Com  Products  Company^  Little  Bock^  Arkansas. 
Mutual  Cotton  Oil  Company,  Fort  Worth,  Texas. 
Myra  Mill  and  Elevator  Company,  Myra,  Texas. 

Nacogdoches  Oil  Mill,  Nacogdoches,  Texas. 

Nail,  H.  E.,  Albany,  Texas. 

Nash-Bobinson  and  Company,  Marlin,  Texas. 

National  Feed  Company,  St.  Louis,  Missonri. 

Navarro  Cotton  Oil  Company,  Corsicana,  Texas. 

Nebraska  Com  Mills,  Lincoln,  Nebraska. 

Nebraska  Com  Products  Company,  Beatrice,  Nebraska. 

Neilson,  Taylor  Company,  Shreveport,  Louisiana. 

Nelson  Grain  Company,  Kansas  City,  MisBouri. 

Nelson,  J.  W.,  and  Company,  Little  Elm,  Texas. 

Nelson,  I.  A.  J.,  Beagan  Wells,  Texas. 

Nelson  and  Smalley,  Claude,  Texas. 

Newcastle  Mill  and  Elevator  Company,  Newcastle,  Texas. 

Newman,  J.  F.,  Oil  Mill  Company,  Sweetwater,  Texas. 

Newton,  W.  B.,  Hillsboro,  Texas. 

Ne^^n  and  Harris,  McLean,  Texas. 

Newton  Milling  and  Elevator  Company,  Newton,  Kansas. 

New  trim  Cotton  Oil  Mill,  New  Ulm,  Texas. 

Nicholson,  Bobert,  Dallas,  Texas. 

Niggli,  P.  P.,  Eagle  Pass,  Texas. 

Ninnekah  Elevator  Company,  Ninnekah,  Oklahoma. 

Nixson  Grain  Company,  Nixon,  Texas. 

Xuenschwander,  F.  W.,  Pflugerville,  Texas. 

Noack,  0.  G.,  Navasota,  Texas. 

Nocona  Mill  and  Gin  Company,  Nocona,  Texas. 

Norman  Milling  and  Grain  Company,  Norman,  Oklahoma. 

Normangee  Milling  Company,  Normiangee,  Texas. 

Northwest  Mills  Company,  Winona,  Minnesota. 

Northem  Illinois  Cereal  Company,  Lockport,  Illinois. 

Norton,  Willis  and  Company,  North  Topeka,  Kansas. 

Norwood,  J.  M.,  Hempstead,  Texas. 

Nutriline  Milling  Company,  Crowley,  Louisiana. 

Oak  Cliff  Milling  Company,  Dallas,  Texas. 

OTonnor,  P.  J.,  Gonzales,  Texas. 

Ochiltree  Boiler  Mills,  Ochiltree,  Texas. 

Odom  Milling  Company,  Odom,  Texas. 

Offer,  Aug.,  Waring,  Texas. 

Oglesby  Boiler  Mills,  Oglesby,  Texas. 

Okeepe,  T.  P.,  Kames  City,  Texas. 

Okeene  Boiler  Mills,  Okeene,  Oklahoma. 

0.  K.  Mill  and  Grain  Company,  Estelline,  Texas. 

Oklahoma  City  Mill  and  Elevator  Company,  Oklahoma  City,  Oklahoma. 

Oklahoma  Cotton  Oil  Company,  Oklahoma  City,  Oklahoma. 

Oklahoma  Mill  Company,  Kingfisher,  Oklahoma.  Digitized  by  GoOqIc 

Okmulgee  Mill  and  Elevator  Company,  Okmulgee,  Oklahoma.  ^ 
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Omaha  Alfalfa  Milling  Company,  Omaha,  Nebraska. 

Omaha  Cotton  Oil  Company,  Omaha,  Texas. 

Oquinn,  J.  E.,  Lamesa,  Texas. 

Orange  Eice  Mill  Company,  Orange,  Texas. 

Orient  Milling  Company,  Chillicothe,  Texas. 

Orth  Milling  Company,  YoaJoim,  Texas. 

Orton,  S.  B.,  Canyon,  Texas. 

Osborne  and  Jones,  McAUen,  Texas. 

Oswego  Milling  Company,  Oswego,  Kansas. 

Ozark  Peed  Company,  Neosho,  Missouri. 

Ozark  Water  Mill,  Ozark,  Missouri. 

Paducah  Milling  Company,  Padueah,  Texas. 

Page,  Thomas,  Topeka,  Kansas. 

Paine,  C.  C,  Rockport,  Texas. 

Palestine  Grain  Company,  Palestine,  Texas. 

Palm,  J.  K,  Bound  Eock,  Texas. 

Pampa  Grain  Company,  Pampa,  Texas. 

Panhandle  Grain  and  Elevator  Company,  Amarillo,  Texas. 

Panhandle  Mill  Company,  Dalhart,  Texas. 

Pankratz  Milling  Company,  Norwich,  Kansas. 

Panola  Cotton  Oil  Company,  Carthage,  Texas. 

Panther  City  Grain  Company,  Port  Worth,  Texas. 

Pargmann,  Dietrich,  Eunge,  Texas. 

Paris  Fuel  Company,  Paris,  Texas. 

Paris  Milling  Company,  Paris,  Texas. 

Park,  J.  P.,  Hulver,  Texas. 

Park  Mill  and  Elevator  Company,  Iowa  Park,  Texas. 

Parker,  J.  E.,  Milford,  Texas. 

Parker,  J.  I.,  Fluvanna,  Texas. 

Parker,  Mrs.  E.  and  Son,  Normangee,  Texas. 

Parmer,  A.  H.,  Eldorado,  Texas. 

Patterson  Milling  Company,  Monett,  Missouri. 

Patteson,  G.  E.  and  Company,  Memphis,  Tennessee. 

Patton-Eardin  Grain  Company,  Texhoraa.  Oklahoma. 

Pauls  Valley  Milling  Company,  Pauls  Valley,  Oklahoma. 

Pearl  Poller  Mills,  Oswego,  Kansas. 

Pease  Moore  Milling  Company,  West  Plains,  Missouri. 

Pecan  Gap  Cotton  Oil  Company,  Pecan  Gap,  Texas. 

Pecos  Alfalfa  Milling  Company.  Pecos,  Texas. 

Pecos  Mercantile  Company,  Pecos,  Texas. 

Pecos  Valley  Alfalfa  Mill  Company,  Hagerman,  New  Mexico. 

Pennington  Brothers,  Eoyse  City,  Texas. 

Peoples  Cotton  Oil  Company,  Sulphur  Springs,  Texas. 

Peoples  Oil  and  Cotton  Company,  Wharton,  Texas. 

Perrin  Milling  Company,  Perrin,  Texas. 

Perry,  F.  S.,  Gorman,  Texas. 

Perry  and  Allen,  Glen  Cove,  Texas. 

Perry  Mill  Company,  Perry,  Oklahoma.        Digitized  by  GoOglc 
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Peters,  E.  T.,  Bandera,  Texas. 

Peters,  M.  C,  Mill  Company,  Omaha,  Nebraska. 

Peterson  and  Pietsch,  Calvert,  Texas. 

Petrolia  Grain  Company,  Petrolia,  Texas. 

Petty,  Clarence,  Noble,  Oklahoma. 

Pflugerville  Cotton  Seed  Oil  Company,  Pflugerville,  Texas. 

Pharr  Mill  and  Elevator  Company,  Pharr,  Texas. 

Phillips  Milling  Con^pany,  Belton,  Texas. 

Pietzsch,  L.,  and  Son,  East  Bernard,  Texas. 

Pilot  Point  Cotton  Oil  Mill  Company,  Pilot  Point,  Texas. 

Pilot  Point  Roller  Mills  Company,  Pilot  Point,  Texas. 

Pioneer  Flour  Mills,  San  Antonio,  Texas. 

Pioneer  Mill  and  Elevator  Company,  Albany,  Texas. 

Pipkin,  S.  M.,  Pampa,  Texas. 

Pitman,  E.  E.,  Marlin,  Texas. 

Pitts,  D.  D.,  Grandview,  Texas. 

Pittsburg  Cotton  Oil  Company,  Pittsburg,  Texas. 

Pittman,  M.  M.,  Boiler  Mills,  Cleburne,  Texas. 

Pittman  and  Harrison  Company,  Sherman,  Texas. 

Plains  Lumber  and  Grain  Company,  Happy,  Texas. 

Piano  Cotton  Oil  Company,  Piano,  Texas. 

Piano  Ice  Company,  Piano,  Texas. 

Plant,  George  P.,  Milling  Company,  St.  Louis,  Missouri. 

Planters  Cotton  Oil  Company,  Bonham,  Texas. 

Planters  Cotton  Oil  Company,  Dallas,  Texas. 

Planters  Cotton  Oil  Company,  Frost,  Texas. 

Planters  Cotton  Oil  Company,  Navasota,  Texas. 

Planters  Cotton  Oil  Company,  Nocona,  Texas. 

Planters  Cotton  Oil  Company,  Waxahachie,  Texas. 

Planters  Gin  Company,  Frost  Texas. 

Planters  Oil  Company,  Heame,  Texas. 

Planters  Oil  Company,  Taylor,  Texas. 

Planters  Oil  Company,  Weatherford,  Texas. 

Piatt,  W.  H.,  Petersburg,  Texas. 

Poe,  Oscar,  Eagle  Pass,  Texas. 

PoS,  Cecil,  El  Paso,  Texas. 

Polk  Brothers,  Harrisonville,  Missouri. 

Ponca  City  Milling,  Company,  Ponca  City,  Oklahoma. 

Port  Arthur  Export  Company,  Port  Arthur,  Texas. 

Port  Arthur  Rice  Milling  Company*,  Port  Arthur,  Texas. 

Porter,  W.  A.,  and  Son,  Tulia,  Texas. 

Porter  Mill  and  Elevator  Company,  Porter,  Oklahoma. 

Powell  Oil  Mill,  Bastrop,  Texas. 

Powell,  W.  J.,  and  Son,  Beeville,  Texas. 

Powitzky,  E.  H.,  Guadalupe,  Texas. 

Prewit  and  Wadley,  Pecos,  Texas. 

Price,  P.  v.,  Mount  Blanco,  Texas. 

Price,  Tom,  Leaky,  Texas. 

Prine,  M.  M.,  Bardwell,  Texas.  Digitized  by  Google 
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Pritchard,  J.  T.,  and  Son,  Batura,  Texas. 
Pritchard  Bice  Milling  Company,  Houston,  Texas. 
Proctor  and  Allen,  Qroesbeck,  Texas. 
Prosper  Mill,  Prosper,  Texas. 
Pundt,  Henry,  Panhandle,  Texas. 
PurceU  Mill  and  Elevator  Company,  Purcell,  Oklahoma. 
Purity  Milling  Company,  Manhattan,  Kansas. 
Purity  Oats  Company,  Davenport,  Iowa. 

Quaker  Oats  Company,  Chicago,  Ilb'nois. 

Quality  Mills,  Austin,  Texas. 

Quanah  Cotton  Oil  Company,  Quanah,  Texas. 

Quanah  Mill  and  Elevator  Company,  Quanah,  Texas. 

Eainey,  B.  F.,  Water  Valley,  Texas. 

Raiza  Milling  Company,  Lewisville,  Texas. 

Baiza  and  Sons,  Bluffdale,  Texas. 

Balston  Purina  Company,  St.  Louis,  Missouri. 

Bamsel,  P.,  El  Dorado,  Texas. 

Bamsey,  T.  M.,  Abilene,  Texas. 

Eandel,  L.  T.,  Chillicothe,  Texas. 

Bandol,  B.  A.,  Arlington,  Texas. 

Eansom,  Beal  F.,  Eichmond,  Texas. 

Bapier  Sugar  Feed  Company,  Owensboro,  Kentucky. 

Baubinger,  William,  Everton,  Missouri. 

Bay,  Carl,  Milling  Company,  Shamrock,  Texas. 

Bayne  Bice  Milling  Company,  Bayne,  Louisiana. 

Bea  and  Page  Milling  Company,  Marshall,  Missouri. 

Bea-Patterson  Milling  Company,  Coffeyville,  Kansas. 

Eea-Beed  Mill  and  Elevator  Company,  Tulsa,  Oklahoma. 

Bed,  B.  B.,  Lou,  Texas. 

Bedman,  Christian,  Qanado,  Texas. 

Beeds  Milling  Company,  Beeds,  Missouri. 

Bed  Star  MiU  and  Elevator  Company,  Wichita,  Kansaa 

Begina  Flour  Mill  Company,  St.  Louis,  Missouri. 

Beichert  Milling  Company,  Freeburg,  Illinois. 

Beinemer  and  Penick,  Sabinal,  Texas. 

Beinhard,  Charles,  Boeme,  Texas. 

Beinhardt,  W.  C,  Granger,  Texas. 

Beliance  Boiler  Mill,  Fredericksburg,  Texas. 

Benshaw,  W.  S.  W.,  Bridgeport,  Texas. 

Bentz,  J.  A.,  Weatherford,  Texas. 

Bhome  Milling  Company,  Bhome,  Texas. 

Bickert*s  Bice  Mills,  New  Orleans,  Louisiana. 

Biddle,  W.  E.,  Austin,  Texas. 

Biemenschneider,  C.  F.,  Sarco  Creek,  Texas. 

Bio  Grande  Grain  and  Milling  Company,  Mercedes,  Texas. 

Biverside  Cotton  Oil  Comipany,  Fort  Worth,  Texas. 

Biverside  Farm,  San  Marcos,  Texas.  r^r^r^n}o 

Boach,  W.  A.,  Dodsonville,  Texas.  Digitized  by  ^OOgie 
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Boberts,  L.  L.,  Waller,  Texas. 

Bobertson,  L.,  Bound  Bock,  Texas. 

Bobbins,  J.  I.,  Coolidge,  Texas. 

Bobinett-Buehanan  Milling  Company,  Whitesboro,  Texas. 

Bobinson  Brothers,  Austin,  Texas. 

Bobinson,  C.  W.,  and  Company,  Houston,  Texas. 

Robinson,  H.  B.,  Quinlan,  Texas. 

Bobinson-Danforth  Company,  St.  Louis,  Missouri. 

Bockdale  Oil  Company,  Bockdale,  Texas. 

Bockwall  Cotton  Oil  Company,  Bockwall,  T^xas. 

Bockwall  Grain  and  Elevator  Company,  Bockwall,  Texas. 

Bockwall  Light,  Ice  and  Gin  Company,  Bockwall,  Texas. 

Boddie,  H.  P.,  Commission  Company,  Menard,  Texas. 

Bodgers,  P.  M.,  Bertram,  Texas. 

BofE  Grain  Company,  Boflf,  Oklahoma. 

Bogers,  Charlie,  Arlington,  Texas. 

Bogers,  J.  E.,  Houston,  Texas. 

Bogers  Milling  Company,  Coleman,  Texas. 

Bogers  Milling  Company,  Bogers,  Arkansas. 

Bogers  Produce  Company,  Bogers,  Texas. 

Bogers,  B.  B.,  Wheeler,  Texas. 

BoUow,  John  A.,  Wynnewood,  Oklahomia. 

Boquemore,  G.  P.,  Coleman,  Texas. 

Bosebud  Oil  and  Cotton  Company,  Bosebud,  Texas. 

Bosenberg  Mill  and  Elevator  Company,  Bosenberg,  Texas. 

Boswell  Wool  and  Hides  Company,  Boswell,  New  Mexico. 

Bowan  Mills,  Sherman,  Texas. 

Boxton  Cotton  Oil  Company,  Boxton,  Texas. 

Boyse  Cotton  Oil  Company,  Boyse  City,  Texas. 

Budy-Patrick  Seed  Company,  Kansas  City,  Missouri. 

Bule  Cotton  Oil  Company,  Bule,  Texas. 

Bunge,  H.,  and  Company,  Cuero,  Texas. 

Bunkle  and  Peacock,  El  Paso,  Texas. 

Bussell,  Hardee,  Winsboro,  Texas. 

Bussell-Coleman  Cotton  Oil  Company,  San  Antonio,  Texas. 

By  an  Cotton  Oil  Company,  By  an,  Oklahoma. 

Byan  Mill  and  Elevator  Company,  Byan,  Oklahoma. 

Rylander  and  Cheathami,  Lockhart,  Texas. 

St.  Clair,  J.  D.,  Sherwood,  Texas. 

St.  John  Mill,  St.  John,  Kansas. 

St.  John  Mill  and  Power  Company,  St.  John,  Kansas. 

St.  Joseph  Hay  and  Feed  Company,  St.  Joseph,  Missouri. 

St.  Marys  Mill  Company,  St.  Marys,  Missouri. 

Sackenreuther,  P.  G.,  Houston,  Texas. 

Sames,  Moore  and  Company,  I^aredo,  Texas. 

Santa  Ana  Co-operative  Sugar  Company,  Santa  Ana,  California. 

San  Angelo  Cotton  Oil  Company,  San  Angelo,  Texas. 

San  Antonio  Brewing  Association,  San  Antonio,  T^^^s.^^  ^^^QqqqI^ 

San  Antonio  Grain  Company,  San  Antonio,  Texas.  ^ 
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San  Antonio  Mill  and  Elevator  Company,  San  Antonio, ^Texas. 

San  Antonio  Oil  Works,  San  Antonio,  Texas. 

San  Augustine  Cotton  Oil  Company,  San  Augustine,  Texas. 

San  Benito  Commission  Company,  San  Benito,  Texas. 

Sanders  Brothers  Company,  Texarkana,  Texas. 

San  Elizario  Roller  Mills,  San  Elizario,  Texas. 

Sanger  Mill  and  Elevator  Company,  Sanger,  Texas. 

San  Marcos  Milling  Company,  San  Marcos,  Texas. 

San  Marcos  Oil  and  Gin  Company,  San  Marcos,  Texas. 

:San  Saba  Cotton  Oil  and  Gin  Company,  San  Saba,  Texas. 

:San  Saba  Milling  Company,  San  Saba,  Texas. 

Sansom  and  Company,  Fort  Worth,  Texas. 

Santa  Fe  Fuel  Company,  El  Paso,  Texas. 

Sarcoxie  Electric  Light  and  Milling  Company,  Sarcoxie,  Missouri. 

Satax  Seed  Company,  San  Antonio,  Texas. 

Satterwhite,  B.  L.,  Crockett,  Texas. 

Sauer,  N.,  Milling  Company,  Cherryville,  Kansas. 

Sawyer,  M.  B.,  Brownfield,  Texas. 

Saxony  Mills,  St.  Louis,  Missouri. 

Scheef  Brothers  Grain  Company,  Marlin,  Texas. 

rSchlinke,  J.  W.,  Kingsville,  Texas. 

Schoening-Koenigsmark  Milling  Company,  Prairie  Du  Rocher,  Illinois 

Sehuhart  Grain  Company,  Dalhart,  Texas. 

Schulenburg  Oil  Mill,  Schulenburg,  Texas. 

Schulz  Gin  and  Milling  Company,  Falls  City,  Texas. 

Schulze,  F.  W.,  Bangs,  Texas. 

Schumaker  Oil  Works,  Navasota,  Texas. 

Schuster  Commission  Company,  El  Paso,  Texas. 

Scott  County  Milling  Company,  Sikeston,  IVIissouri. 

-Scott  and  Lambert,  Colorado,  Texas. 

Scott,  John  R.,  Childress,  Texas. 

Scott  and  McKowan  Gin  and  Milling  Company,  Sherman,  Texas. 

Seaboard  Rice  Milling  Company,  Galveston,  Texas. 

Sealy  Grist  Mills,  Sealy,  Texas. 

Sealy  Oil  Mill  and  Manufacturing  Company,  Sealy,  Texas. 

Sears  Roebuck  and  Company,  Dallas,  Texas. 

Seay,  G.  W.,  Miami,  Texas. 

Security  Flour  Mills,  Abilene,  Kansas. 

Seggerman,  H.,  El  Paso,  Texas. 

Seguin  Milling  and  Power  Company,  Seguin,  Texas. 

Seidel,  William,  Brenham,  Texas. 

Seley-Early  Grain  Company,  Waco,  Texas. 

Semple,  0.  Y.,  Oklahoma  City,  Oklahoma. 

Seneca  Mill  and  Elevator  Company,  Seneca,  Missouri. 

Setz,  D.,  Houston,  Texas. 

Setzler,  W.  R.,  Milling  Company,  Wolfe  City,  Texas. 

Sewell  Grain  and  Fuel  Company,  Vernon,  Texas. 

Seymour  Cotton  Oil  Company,  Seymour,  Texas.  Digitized  by  GoOqIc 
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Seymour  Mill,  Elevator  and  Light  Company,  Seymour,  Texas. 

Shaflfer  Feed  and  Produce  Company,  Hico,  Texas.   ^ 

Shamrock  Mill  and  Elevator  Company,  Shamrock,  Texas. 

Shannon  Brothers,  Cuero,  Texas. 

Shattuck  Clearing  House  Company,  Higgins,  Texas. 

Shaw,  T.  J..  Jersey  Farm,  Ginger,  Texas.     . 

Shawnee  Milling  Company,  Shawnee,  Oklahoma. 

ShefiSeld  and  McSpadden,  Teague,  Texas. 

Shellabarger  Mill  and  Elevator  Company,  Salina,  Kansas. 

Sheperd,  A.  C,  Gomez,  Texas. 

Sherman  Oil  Mill,  Sherman,  Texas. 

Sherrill  Elevator  Company,  Haskell,  Texas. 

Shindler,  W.  H.,  Hempstead,  Texas. 

Shiner  Oil  Mill  and  Manufacturing  Company,  Shiner,  Texas. 

Shive  and  Keys  Mill  and  Elevator  Company,  Waxahachie,  Texas. 

Shotwell,  S.  A.,  and  Company,  Canyon,  Texas. 

Shreveport  Mill  and  Elevator  Company,  Shreveport,  Louisiana. 

Sikes,  T.  J.,  Killeen,  Texas. 

SimmB,  M.  M.,  Sinton,  Texas. 

Simms  Brothers,  New  Boston,  Texas. 

Simons,  George  F.,  Edna,  Texas. 

Siratt  and  Edwards,  Grand  View,  Texas. 

Sledge,  C.  B.,  Navasota,  Texas. 

Sleeper  Milling  and  Grain  Company,  Valley  Mills,  Texas. 

Smith,  A.  F.,  Sunset,  Texas. 

Smith,  A.  H.,  Martindale,  Texas. 

Smith,  Ed.,  Ingram,  Texas. 

Smith  Brothers,  Waco,  Texas. 

Smith,  Cicero,  Lumber  Company,  Fort  Worth,  Texas. 

Smith  Brothers  Grain  Company,  Fort  Worth,  Texas. 

Smith,  G.  B.  E.,  Milling  Company,  Sherman,  Texas. 

Smith,  J.  C,  Grain  Company,  Waco,  Texas. 

Smith,  M.  H.,  Alex,  Oklahoma. 

Smith,  W.  v.,  Stoneburg,  Texas. 

Smithville  Oil  Mill  Company,  Smithvillc,  Texas. 

Smyers,  L.  C,  Byers,  Texas. 

Snell  Mill  and  Grain  Company,  Clay  Center,  Kansas. 

South,  L.  A.,  Proctor,  Texas. 

Southern  Cotton  Oil  Company,  Memphis,  Tennessee. 

South  Texas  Cotton  Oil  Company,  Houston,  Texas. 

South  Texas  Grain  Company,  Houston,  Texas. 

Southern  Grain  Company,  Kansas  City,  Missouri. 

Southern  Eice  Growers  Association,  Houston,  Texas. 

Southland  Cotton  Oil  Company,  Corsioana,  Texas. 

Southland  Cotton  Oil  Company,  Paris,  Texas. 

Southland  Cotton  Oil  Company,  Temple,  Texas. 

Southland  Cotton  Oil  Company,  Waxahachie,  Texas. 

Southwester  Milling  Company,  Kansas  City,  Missouri. 

So  well,  D.  S.,  Cleburne,  Texas.  '  nr^r^^]r> 
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Sparkman,  R.  S.,  Crisp,  Texas. 

Sparks  Brothers,  Alton,  Illinois. 

Spence,  J.  N".,  May,  Texas. 

Sprin^eld  Whole  Sale  Flour  and  Feed  Company,  Springfield,  Missouri. 

Springstun,  C.  E.,  Van  Court,  Texas. 

Spur  Grain  and  Coal  Company,  Spur,  Texas. 

Spur  Milling  and  Grain. Company,  Spur,  Texas. 

Spur  Oil  Mill  Company,  Spur,  Texas. 

Stamford  Ttfill  and  Elevator  Company,  Stamford,  Texas. 

Stamford  Oil  Mill  Company,  Stamford,  Texas. 

Stanard-Tilton  Milling  Company,  Dallas,  Texas. 

Stanard-Tilton,  Milling  Company,  St.  Louis,  Missouri. 

Standard  Milling  Company,  Houston,  Texas. 

Standard  Milling  Company,  Oklahoma  City,  Oklahoma. 

Standles,  U.  S.,  Kenedy,  Texas. 

Stanush  Brothers,  Lemings,  Texas. 

Star  Grocery  Company,  Rockdale,  Texas. 

Star  Mill  and  Elevator  Company,  Hennessey,  Oklahoma. 

Star  Milling  Company,  Mountain  Grove,  Missouri. 

Star  Roller  Mills,  Wharton,  Texas. 

Stark  Grain  Company,  Piano,  Texas. 

Steele,  0.  L.,  Navasota,  Texas. 

Steger  Grain  Comipany,  Dallas,  Texas. 

Steger  Milling  Company,  Bonham,  Texas. 

Steger  Milling  Company,  Denison,  Texas. 

Steinberg-Maas  Company,  Houston,  Texas. 

Steinhagen-Houk  Rice  Milling  Company,  Beaumont,  Texas. 

Steinle  and  Steinle,  Jourdanton,  Texas. 

Stephen  County  Elevator  Company,  Duncan,  Oklahoma. 

Sterrett,  D.  K.,  Ryan,  Oklahoma. " 

Stevens,  C.  P.,  Merkel,  Texas. 

Stevens  Scott  Grain  Company,  Wichita,  Kansas. 

Stewart  and  Russell,  Morris,  Oklahoma. 

Stiles,  S.  E.,  Cleburne,  Texas. 

Stillwater  Mill  and  Elevator  Company,  Stillwater,  Oklahoma. 

Stillwell,  John  H.,  Canadian,  Texas. 

Stockdale  Cottonseed  Oil  Company,  Stockdale,  Texas. 

Stock  Yard  Cotton  and  Linseed  Meal  Company,  Kansas  City,  Missouri. 

Stolz  and  Peterson,  Galveston,  Texas. 

Stone,  R.  C,  Milling  Company,  Springfield,  Missouri. 

Stout,  W.  M.,  and  Son,  Estelline,  Texas. 

Stratton,  J.  E.,  Lucas,  Texas. 

Strawn  Flour  Milling  Company,  Strawn,  Texas. 

Streetman  Com  Mill,  Streetman,  Texas. 

Strickland,  A.  B.,  Vos,  Texas. 

Strieber  Brothers,  Yorktown,  Texas. 

Strong,  B.,  Grain  and  Coal  Company,  Conway  Springs,  Kansas. 

Strubbs  Brothers,  Grand  Prairie,  Texas. 

Stuttgart  Rice  Mill  Comipany,  Stuttgart,  Arkansas.       ^  t 
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Sugarland  Manufacturing  Company,  Sugarland,  Texas. 

Sulzberger  and  Sons  Company,  Chicago,  Illinois. 

Summers,  Alva,  Mesquite,  Texas. 

Sunset  Grain  Company,  Sansom,  Texas. 

Sunset  Milling  Company,  Temple,  Texas. 

Superior  Corn  Mills,  Superior,  Nebraska. 

Superior  Mills,  Wharton,  Texas. 

Sweet  Springs  Milling  Company,  Sweet  Springs,  Missouri. 

Swift  and  Company,  Fort  Worth,  Texas. 

Swink,  B.  L.,  Richland,  Texas. 

Sylvia  Mill  and  Elevator  Company,  Sylvia,  Kansas. 

T  &  B  Mill  Company,  Jet,  Oklahoma. 

Taft  Oil  and  Gin  Company,  Taft,  Texas. 

Tahoka  Mill  and  Elevator  Company,  Tahoka,  Texas. 

Tamilina  Milling  Company,  San  Antonio,  Texas. 

Tampa  Milling  Company,  Tampa,  Kansas. 

Tarkio  Molasses  Feed  Company,  Kansas  City,  Missouri. 

Taylor  Cotton  Oil  Company,  Taylor,  Texas. 

Taylor  Cotton  Oil  Works,  Taylor,  Texas. 

Taylor  Grain  Company,  San  Augustine,  Texas. 

Taylor  Grain  and  Elevator  Company,  Corpus  Christi,  Texas. 

Taylor-Haigler  Grain  Company,  Heame,  Texas. 

Taylor  Milling  Company,  Taylor,  Texas. 

Tecumseh  Oil  and  Cotton  Company,  Tecumseh,  Oklahoma. 

Temple  Cotton  Oil  Mill,  Temple,  Texas. 

Templeton,  F.,  Munday,  Texas. 

Tennessee  Fiber  Company,  Memphis,  Tennessee. 

Terminal  Grain  Company,  Fort  Worth,  Texas. 

Terrell  Cotton  Oil  Company,  Terrell,  Texas. 

Terrell  Milling  Company,  Terrell,  Texas. 

Terry,  W.  B.,  Marlow,  Oklahoma. 

Terry,  C.  R.,  Corsicana,  Texas. 

Terry  Counly  Mill  and  Feed  Company,  Brownfield,  Texas. 

Texarkana  Cotton  Oil  and  Fertilizer  Company,  Texarkana,  Arkansas. 

Texas  Cake  and  Linter  Company,  Dallas,  Texas. 

Texas  City  Grain  and  Fuel  Company,  Texas  City,  Texas. 

Texas  Cooking  Oil  Company,  Burlington,  Texas. 

Texas  Cottonseed  Crushers'  Association,  Galveston,  Texas. 

Tex-Mex  Milling  Company,  San  Antonio,  Texas. 

Texas-Mexican  Milling  Company,  Laredo,  Texas. 

Texas  Refining  Company,  Greenville,  Texas. 

Texas  Rice  Mills,  Houston,  Texas. 

Texas  Seed  Breeding  Farm,  Sherman,  Texas. 

Texas  Seed  and  Floral  Company,  Dallas,  Texas. 

Texas  Star  Flour  Mills,  Galveston,  Texas. 

Texhoma  Mill  and  Elevator  Company,  Texhoma,  Oklahoma. 

Thomas,  G.  W.,  Ninnekah,  Oklahoma. 

Thomas,  J.  B.,  Wellington,  Texas.  r^r^r^n}^ 

Thomas  Milling  Company,  Thomas,  Oklahoma.        Digitized  by  ^^OOgie 
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Thompson,  W.  E.,  Franklin,  Texas. 
Thorndale  Oil  Mill  Company,  Thorndale,  Texas. 
.  Thornton,  L.  B.,  Commerce,  Texas. 
Throckmorton  Milling  Company,  Throckmorton,  Texas. 
Tims,  S.,  Belton,  Texas. 
Tolar  Grist  Mill,  Toler,  Texas. 
Tom  Bean  Grain  Company,  Tom  Bean,  Texas. 
Tonkawa  Mill  and  Elevator  Company,  Tonkawa,  Oklahoma. 
Townsend  Grain  Company,  Tulia,  Texas. 
Toya  Valley  Alfalfa  Milling  Company,  Balmorhea,  Texas. 
Trantham,  T.  J.,  Texline,  Texas. 
Trinity  Commission  Company,  Trinity,  Texas. 
Trinity  Cotton  Oil  Company,  Dallas,  Texas. 
Tucker  and  Seward,  Liberty  Hill,  Texas. 
Turner,  Wiley,  Abilene,  Texas. 
"Turon  Mill  and  Elevator  Company,  Turon,  Kansas. 
Twin  Falls  Mill  and  Elevator  Company,  Twin  Falls,  Idaho. 
Tyler  Cotton  Oil  Company,  Tyler,  Texas. 
Tyrrell  Bice  Milling  Company,  Beaumont,  Texas. 

Union  Gin  and  Oil  Company,  Eliasville,  Texas. 

Union  Supply  House,  Lone  Oak,  Texas. 

United  States  Stock  Food  Company,  Kansas  City,  Missouri. 

United  Oil  Mill,  Ashdown,  Arkansas. 

Uvalde  Milling  Company,  Uvalde,  Texas. 

Valley  Center  Alfalfa  Milling  Company,  Valley  Center,  Kansas. 

Valley  Mills  Cotton  Oil  Company,  Valley  Mills,  Texas. 

Van  Alstyne    Cotton   Oil   Company,   Van   Alstyne,   Texas. 

Van  Alstyne  Roller  Mills,  Van  Alstyne,  Texas. 

Vance,  J.  W.,  Pierce  City,  Missouri. 

Vardy  Brothers,  Estelline,  Texas. 

Venable  and  Whittington,  Bardwell,  Texas. 

Verden  Milling' Company,  Verden,  Oklahoma. 

Vernon  Cotton  Oil  Company,  Vernon,  Texas. 

Vick  Brothers,  Bryan.  Texas. 

Victoria  Milling  Company,  Victoria,  Texas. 

Victoria  Manufacturing  Company,  Victoria,  Texas. 

Villegas,  L.,  Laredo,  Texas. 

Vincent  Brothers,  Tom  Bean,  Texas. 

Vodder,  Robert,  Blum,  Texas. 

Waco  Cotton  Oil  Mill  Company,  Waco,  Texas. 

Waco  Mill  and  Elevator  Company,  Waco,  Texas. 

Wade,  John,  and  Son,  Memphis,  Tennessee. 

Waerden  Brothers,  Glen  Flora,  Texas. 

Waggoner  Gates  Mill  Company,  Independence,  Missouri. 

Wa.srgonor  Grain  Company,  San  Antonio,  Texas. 

Walberg-Johnson  Grain  Company,  Pampa,  Texas. 

Walker  and  Brice,  Fleetwood,  Oklahoma.  Digitized  by  LjOOQIc 
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Walker  Grain  Company,  Fort  Worth,  Texas. 

Wall-Rogalsky  Milling  Company,  MePherson,  Kansas. 

Wallace,  W.  H.,  Mexia,  Texas. 

Walnut  Creek  Milling  Company,  Great  Bend,  Kansas. 

Wamba  Gin  Company,  Wamba,  Texas. 

Warrick,  J.  E.,  Wellington,  Texas. 

Washburn  Crosby  Company,  Minneapolis,  Minnesota. 

Washer,  S.  R.,  Grain  Company,  Atchinson,  Kansas. 

Waterloo  Milling  Company,  Waterloo,  Illinois. 

Watson,  H.  H.,  Longview,  Texas. 

Watson,  J.  N.,  Lamjesa,  Texas. 

Weather  Grain  Company,  Greenville,  Texas. 

Weatherford  Milling  Company,  Weatherford,  Oklahoma. 

Weaver,  Isaac,  El  Campo,  Texas. 

Webster,  Meal  L.,  Company,  Waco,  Texas. 

Wehmeyer,  Henry,  Washington,  Texas. 

Weid,  E.  H.,  Xordheim,  Texas. 

Weimar  Oil  Works,  Weimar,  Texas. 

Weir,  Peter,  Karnes  City,  Texas. 

Weiss  Otto,  Alfalfa  Stock  Food  Company,  Wichita,  Kansas. 

Welch,  W.  C,  Vera,  Texas. 

Wellington  Milling  Company,  Wellington,  Missouri. 

Wellington  Milling  Company,  Wellington,  Texas. 

Wellington  Milling  and  Elevator  Company,  Wellington,  Kansas. 

Wells-Abbot-Neuman,  Schuyler,  Nebraska. 

West  Cotton  Oil  Mill,  West,  Texas. 

West  End  Com  Mill,  Denison,  Texas. 

West  Texas  Fuel  Company,  El  Paso,  Texas. 

Westbrook  Grain  and  Commission  Com,pany,  Pine  BluflF,  Arkansas. 

Western  Cotton  Oil  Company,  San  Antonio,  Texas. 

Western  Cotton  Oil  and  Gin  Company,  Haskell,  Texas. 

Western  Grain  Company,  Kansas  City,  Missouri. 

Western  Grocery  Company,  El  Paso,  Texas. 

Whaley  Mill  and  Elevator  Company,  Gainesville,  Texas. 

Wharton  County  Warehouse  Company,  El  Campo,  Texas. 

Wharton  Milling  Company,  Wharton,  Texas. 

Wheeler  County  Cotton  Oil  Company,  Shamrock,  ^exas. 

White  Eagle  Milling  Company,  Eagle  Lake,  Texas. 

White,  J.  E.,  Clint,  Texas.    * 

White  Gin  Company,  Tyler,  Texas. 

Whitesboro  Cotton  Oil  Company,  Whitesboro,  Texas. 

Whitesides,  H.  E.,  Rochester,  Texas. 

Whitewright  Cotton  Oil  Company,  Whitewright,  Texas. 

Whitewright  Mill  and  Elevator  Company,  Whitewright,  Texas. 

Wichita  Cotton  Oil  Company,  Wichita  Falls,  Texas. 

Wichita  Flour  Mills  Company,  Wichita,  Kansas. 

Wichita  Mill  and  Elevator  Company,  Wichita  Falls,  Texas. 

Wieser,  J.  F.,  and  Company,  Hico,  Texas.  r^r^r^n]r> 

Wiggins,  John,  Happy,  Texas.  ^'^'^"^^  by  ^^OOglL 


54  Texas  Agricultural  Experiment  Station. 

Wigam  and  Brooks,  Burkburnett,  Texas. 

Wight  and  Anthony,  Midland,  Texas. 

Wilborn  and  Brown  Milling  Company,  Nursery,  Texas. 

Willett  Milling  Company,  Ginsite,  Texas. 

Willett  Milling  Company,  Paducah,  Texas. 

Williams,  S.  C.,  Cotton  Oil  Company,  Brueeville,  Texas. 

Williams,  John  E.,  Post  City,  Texas. 

Williamson  Milling  Company,  Clay  Center,  Kansas. 

Willig  Brothers  Flouring  Mills,  Temple,  Texas. 

Wills  Point  Cotton  Oil  Company,  Wills  Point,  Texas. 

Willson,  William,  P.  M.,  Cisco,  Texas. 

Wilson-Legler  Hay  and  Grain  Company,  Leavenworth,  Kansas. 

Winfield  Alfalfa  Milling  Company,  Winfield,  Kansas. 

Winney,  John,  Wellington,  Texas. 

Winnsboro  Cotton  Oil  Company,  Winnsboro,  Texas. 

Winters  Cotton  Oil  Company,  Winters,  Texas. 

Winters  Light  and  Milling  Company,  Winters,  Texas. 

Wise,  W.  D.,  Seed  Company,  El  Paso,  Texas. 

Wisrodt  Grain  Company,  GaJveston,  Texas. 

Wisrodt  Grain  Company,  Rosenberg,  Texas. 

Wolf  Milling  Company,  Ellinwood,  Kansas. 

Wolf  Milling  Company,  New  Haven,  Missouri. 

Wolfe  City  Milling  Company,  Wolfe  City,  Texas. 

Wood  and  Plaster,  Headley,  Texas. 

Wooldridge,  J.  C,  Gainesville,  Texas. 

Wormser  Brothers,  Laredo,  Texas. 

Worth  Milling  Company,  Fort  Worth,  Texas. 

Wortham  Cotton  Oil  Company,  Wortiiam,  Texas. 

Wright,  M.  W.,  and  Company,  Bardwell,  Texas. 

Wyman,  L.  H.,  Quanah,  Texas. 

Yarborough,  Guy,  Navasota,  Texas. 

Yoakum  Cotton  Oil  Company,  Yoakum,  Texas. 

Yorktown  Cotton  Oil  and  Manufacturing  Company,  Yorktown,  Texas. 

Young,  E.  H.,  Galveston,  Texas. 

Young  and  Bennett,  San  Angelo,  Texas. 

Young  and  Moore,  Georgetown,  Texas. 

Yukon  Mill  and  Grain  Company,  Yukon,  Oklahoma. 

Zedler,  B.,  Ottine,  Texas. 

Zedler,  H.  C,  and  Company,  Luling,  Texas. 

Zeiset,  John,  Harold,  Texas. 

Zeiss  Brothers,  Brenham,  Texas. 
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Average  Composition  of  Concentrated  Commercial  Feeding 

Stuffs. 

Table  I  shows  the  average  chemical  composition  of  the  concentrated 
conpmercial  feeding  stuffs,  the  analyses  of  which  are  printed  in  this  bul- 
letin. The  chemical  composition  of  the  mixed  feeds  is  not  included  in 
this  table. 

Table  I. 

Average  Contents  of  Protein,  Fat,  Crude  Fiber,  Nitrogen-Free  Extract,  Water 
and  Ash  in  Feed  Control  Samples. 


Name  of  Feedstuff. 

Protein. 

Crude 
Fat. 

Crude 
Fiber. 

Nitrogen- 
Free 
Extract. 

Water. 

Ash. 

2 

Alfalfa  Meal 

15.16 
11.68 
10.07 

9.34 

10.77 

♦42.99 

♦43.54 

25.99 

9.44 
22.49 
12.15 

9.50 
69.52 
12.08 
10.29 

8.99 
13.35 
11.15 
11.01 

9.82 

9.86 
59.70 
45.38 
42.00 
35.37 
33.09 
12.58 
15.13 
12.96 
17.06 
17.13 
16.26 
17.12 
17.66 

8.95 

1.80 
1.90 
4.18 
5.14 
4.80 
6.81 
7.80 
7.97 
.76 
6.32 
2.75 
2.54 
4.94 
4.40 
6.17 
2.48 
3.50 
3.07 
2.83 
2.52 
3.61 
11.20 
8.23 
9.57 
10.05 
10.71 
13.28 
18.64 
10.54 
3.79 
3.95 
1.89 
4.22 
4.08 
3.13 

31.24 

6.96 

2.43 

10.41 

3.09 

♦11.12 

10.52 

23.39 

19.60 

14.53 

2.00 

9.31 

.56 

12.33 

6.88 

6.30 

2.19 

2.32 

2.32 

6.59 

2.51 

3.94 

8.05 

9.30 

21.12 

22.41 

13.99 

7.57 

2.73 

7.54 

8.15 

3.53 

7.58 

4.22 

2.88 

34.91 
65.86 
70.70 
62.41 
68.46 
25.69 
25.23 
29.62 
58.82 
45.26 
70.45 
66.16 

.86 
57.88 
64.05 
69.31 
68.45 
70.82 
71.11 
67.66 
\          69.31 

.21 
24.96 
26.00 
20.50 
19.95 
39.63 
39.61 
58.83 
56.29 
54.01 
65.46 
55.39 
60.11 
72.56 

8.44 

10.48 

11.26 

10.63 

11.11 

7.92 

7.34 

8.83 

8.74 

7.40 

11.24 

8.69 

7.10 

9.44 

10.56 

10.09 

10.86 

11.05 

11.05 

10.29 

12.29 

6.47 

6.01 

5.58 

8.55 

7.57 

9.56 

10.01 

9.39 

10.47 

11.38 

10.42 

10.93 

10.19 

10.89 

8.45 

2 

Barley  Chops 

3.12 

,40 

Com  Chops 

Com  Bran 

1.36 
2.07 

5 

Cora  Feed  Meal 

1.77 

117 

^Cottonseed  Cake 

5.47 

1 

♦Cottonseed  Meal 

5.57 

Cold  Pressed  Cottonseed 

Dried  Beet  Pulp 

4.20 
2.64 

Dried  Brewers*  Grain 

Feterita-Chops 

4.00 
1.41 

3 

1 

Feterita  Head  Chops 

Fish  Meal 

3.80 
17.02 

2 

Ground  Oats 

3.87 

3 

Hominy  Feed 

2.05 

1 

Kafir  Head  Chops 

2.83 

1 

Kafir  Meal. 

1.65 

19 

Kafir  Chops 

1.59 

112 

Milo  Chops 

1.68 

22 

MiloHead  Chops 

3.12 

2 

MUoMeal....!^.:.: 

2.42 

1 

Meat  Scrap 

18.48 

1 

Peanut  Cake 

7.37 

1 

Peanut  Meal 

7.55 

7 

7 
35 

Whole  Pressed  Peanut  Cake. 
Whole  Pressed  Peanut  Meal.. 
Rice  Bran 

4.41 

6.27 

10.96 

1 

Rice  Cone  Meal 

9.04 

16 

Rice  Polish 

5.55 

Wheat  Bran 

4.85 

3 

Wheat  Bran  and  Screenings . 
Wheat  Chops 

5.38 
2.44 

16 

Wheat  Mixed  Feed 

4.76 

42 

Wheat  Shorts 

3.74 

1 

Sor0o  Chops 

1.59 

*NOTE: — ^The  average  analyses  of  cottonseed  meal  and  cottonseed  cake  shown  in  this 
table  includes  all  samples,  many  of  which  were  of  very  low  quality.  The  manufacturers 
of  these  low  orade  products  were  required  to  register,  tag  and  sell  the  same  as  cottonseed 
meal  and  huOs  or  cottonseed  cake  and  hulls,  as  the  case  may  have  been.  Prosecution 
often  followed.  A  list  of  those  convicted  or  pleas  of  guilty  entered,  as  reported  to  us  by 
the  county  officers,  is  shown  on  page  56. 

It  will  be  observed  that  some  of  tlie  above  averages  are  below  the 
standard  required  by  the  Feed  Control  Service.  This  is  explained  by  the 
fact  that  the  samples  analyzed  include  the  inspectors'  samples,  many  of 
which  were  found  to  be  below  the  requirements. 
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Ijst  op  Manufacturers  Who  Were  Convicted  or  Plead  Guilty  to 
Falsely  Labeling  Feedstuffs  Sold  in  Texas  from  Septembeb 
1,  1915,  TO  August  31,  1916. 

Bay  City  Eice  Milling  Company,  Bay  City,  Texas. 

Beaumont  Cotton  Oil  Company,  Beaumont,  Texas. 

Bryan  Cotton  Oil  &  Fertilizer  Campany,  Bryan,  Texas. 

Continental  Oil  &  Cotton  Company,  Abilene,  Texas. 

Continental  Oil  &  Cotton  Company,  Colorado,  Texas.     (Two  cases,) 

Western  Cotton  Oil  and  Gin  Company,  Haskell,  Texas. 

Hill  County  Cotton  Oil  Company,  Hillsboro,  Texas.     (Two  Cases.) 

Honey  Grove  Cotton  Oil  Company,  Honey  Grove,  Texas. 

Jacksboro  Oil  &  Milling  Company,  Jacksboro,  Texas. 

Magnolia  Cotton  Oil  Company,  Houston,  Texas. 

Mart  Cotton  Oil  Company,  Mart,  Texas. 

Memphis  Cotton  Oil  Company,  Memphis,  Texas.     (Two  cases,) 

Midlothian  Oil  &  Gin  Company,  Midlothian,  Texas. 

Planters  Cotton  Oil  Company,  Dallas,  Texas. 

Planters  Cotton  Oil  Company,  Bonham,  Texas. 

Quanah  Cotton  Oil  Company,  Quanah,  Texas.     (Three  cases,) 

San  Saba  Cotton  Oil  Company,  San  Saba,  Texas. 

Southland  Cotton  Oil  Company,  Decatur,  Texas. 

Terrell  Cotton  Oil  Company,  Terrell,  Texas. 

Tyler  Cotton  Oil  Company,  Tyler,  Texas. 

Vernon  Cotton  Oil  Company,  Vernon,  Texas.     (Two  cases.) 

List  of  Manufacturers  Against  Whom  Complaints  Were  Entkred 
But  Cases  Did  Not  Come  to  Trial  for  Reasons  Given. 

Palestine  Grain  Company,  Palestine,  Texas:  Cotdd  not  get  County 
Attorney  to  bring  the  case  to  trial. 

Stamford  Mill  and  Elevator  Company,  Stamford,  Texas :  Cases  dis- 
missed by  County  Attorney,     (Two  cases.) 

Planters  Oil  Company,  Weatherford,  Texas:  Could  not  get  County 
Attorney  to  bring  the  case  to  trial. 

Feed  Control  Service  Analyses. 

The  following  pages  contain  a  detailed  report  of  analyses  completed 
during  the  season  of  1915-16.  Please  note  that  this  list  is  arranged 
alphabetically  by  towns,  showing  the  names  of  all  manufacturers  alpha- 
betically in  each  city  or  town.  An  alphabetical  list  of  all  firms  registered 
is  shown  on  pages  22  to  54  of  this  bulletin.  Figures  in  black  face  tyfe 
show  wherein  the  manufacturer  has  not  maintained  his  guarantee. 
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COPY  OF  LAW  REGULATING  SALE  OF  FEED  STUFFS  IN  THE 

STATE  OF  TEXAS. 


Chapter  IV,  Articles  730  to  740  Inclusive. 


Effective  July  11,  1907. 


An  Act  to  amend  Sections  1,  4,  5,  6  and  11,  of  Chapter  108,  Acts  of 
the  Twenty-ninth  Legislature,  being  an  Act  entitled  *An  Act  regu- 
lating the  sale  of  concentrated  commercial  feeding  stuflEs  and  the 
materials  from  which  they  are  manufactured,  defining  concentrated 
feeding  stuffs,  prohibiting  their  adulteration,  providing  for  their  cor- 
rect weighing  and  marking,  and  providing  for  the  collection  of  sam- 
ples, the  expenses  of  the  enforcement  of  the  law,  and  fi^^ing  penalties 
for  its  violation,'^  and  to  add  thrto: 

^^Section  llA.  Empowering  the  director  of  the  Experiment  Station 
to  adopt  standards  and  definitions  for  concentrated  feeding  stuffs 
and  to  refuse  the  registration  of  feeding  stuff  under  certain  circum- 
stances, and  to  cancel  registration  under  certain  circumstances  after 
notice,  and  to  empower  said  director  to  adopt  rules  and  regulations 
for  the  enforcement  of  all  of  the  provisions  of  this  act.** 

Be  it  enacted  by  the  Legislature  of  the  State  of  Texas: 

Section  1.  That  Sections  1,  4,  5,  6  and  11,  of  Chapter  108,  of  the 
Twenty-ninth  Legislature,  entitled  "An  Act  regulating  the  sale  of  con- 
centrated commercial  feeding  stuffs  and  the  materials  from  which  they 
are  manufactured,  defining  concentrated  feeding  stuffs,  prohibiting  their 
adulteration,  providing  for  their  correct  weighing  and  marking  and 
providing  for  the  collection*  of  samples,  the  expenses  of  the  enforcement 
of  the  law  and  fixing  penalties  for  its  violation,"  be  so  amended  as  to 
hereafter  read  as  follows,  and  that 

Section  llA,  empowering  the  director  of  the  Experiment  Station  to 
adopt  standards  and  definitions  for  concentrated  feeding  stuffs  and  to 
refuse  the  registration  of  feeding  stuffs  under  certain  circumstances 
and  to  cancel  registration  under  certain  circumstances  after  notice,  and 
to  empower  said  director  to  adopt  rules  and  regulations  for  the  enforce- 
ment of  all  the  provisions  of  this  act,  be  enacted  so  as  to  read  as  follows: 
"Section  1.  Every  lot  or  parcel  of  concentrated  feeding  stuffs,  as 
defined  in  Section  3  of  this  act,  used  for  feeding  farm  live  stock,  sold, 
offered  or  exposed  for  sale  in  the  State  of  Texas  for  use  within  this 
State,  shall  have  printed  on  a  tax  tag,  described  in  Section  5  of  this 
act,  a  plainly  printed  statement  clearly  and  truly  certifying  the  num- 
ber of  net  pounds  of  feeding  stuff  in  the  package,  stating  the  name  or 
nam«s  of  materials  of  which  such  weight  is  composed  where  the  con- 
tents are  of  a  mixed  nature,  the  name,  brand  or  Will^-feark  undfer 
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which  the  article  is  sold,  the  name  and  the  address  of  the  manufacturer 
or  importer,  the  place  of  manufacture,  such  information  as  is  required 
by  Section  11,  if  any,  and  a  chemical  analysis  stating  the  minimum 
percentages  it  contains  of  crude  protein,  allowing  1  per  cent,  of  nitro- 
gen to  equal  6J  per  cent,  of  protein,  of  crude  fat,  of  nitrogen-free  ex- 
tract, and  the  minimum  percentage  it  contains  of  crude  fiber;  these 
constituents  to  be  determined  by  the  methods  adopted  at  the  time  by 
the  Association  of  OflHicial  Agricultural  Chemists  of  the  United  States. 
Mill  products  hereinafter  mentioned  shall  have  the  following  standard 
weights,  viz.:  Flour,  one  hundred  and  ninety-six  (196)  pounds  per 
barrel,  or  forty-eight  (48)  pounds  per  sack;  com  meal,  bolted  or  un- 
bolted, thirty-five  (35)  pounds  per  sack;  rice  bran,  one  hundred  and 
forty- three  (143)  pounds  per  sack;  rice  polish,  two  hundred  (200) 
pounds  per  sack;  and  other  feeds  made  from  cereals  of  any  kind, 
whether  pure,  mixed,  or  adulterated,  one  hundred  (100)  pounds  per 
sack.  Fractional  barrels  and  sacks  shall  weigh  in  the  same  propor- 
tion, and  these  weights  shall  be  net  and  exclusive  of  the  barrel  or  sack 
in  which  said  product  is  packed.  Any  person,  firm  or  association  of 
persons  engaged  in  the  manufacture  of  mill  products  of  any  character 
whatsoever,  who  shall  use  any  bag,  box,  barrel  or  any  other  receptacle 
into  which  to  put  such  product  other  than  one  bearing  the  name  of 
such  mill  manufacturing  the  same,  shall  be  guilty  of  a  misdemeanor, 
and  upon  conviction  therefor  shall  be  fined  in  any  sum  from  one  hun- 
dred dollars  to  one  thousand  dollars,  or  in  addition  thereto  be  confined 
in  the  county  jail  for  a  term  of  thirty  days,  or  both  such  fine  and 
imprisonment.'^ 

Sec.  2.  The  term  concentrated  commercial  feeding  stuffs,  as  herein 
used,  shall  not  include  hay  and  str^w,  the  whole  seed  or  grains  of 
wheat,  barley,  rye,  oats,  Indian  corn,  rice,  buckwheat  or  broom  com,  or 
any  other  whole  or  unground  grains  or  seeds. 

Sec.  3.  The  term  concentrated  feedstuffs,  as  herein  used,  shall  in- 
clude wheat  bran,  wheat  shorts,  linseed  meals,  cottonseed  meals,  pea 
meals,  cocoanut  meals,  gluten  meals,  gluten  feeds,  maize  feeds,  starch 
feeds,  sugar  feeds,  dried  brewer's  grains,  malt  sprouts,  hominy  feeds, 
ceraline  feeds,  rice  meals,  rice  bran,  rice  polish,  rice  hulls,  oat  feeds, 
com  and  oat  chops,  com  chops,  ground  beef,  or  mixed  fish  feeds,  and 
all  other  materials  of  similar  nature  not  included  in  Section  3  of 
this  act. 

Sec.  4.  Before  any  concentrated  feeding  stuff,  as  defined  in  Section 
3  of  this  act,  is  offered  or  exposed  for  sale,  the  importer,  manufac- 
turer, and  party  who  causes  it  to  be  sold  or  offered  for  sale  within  the 
State  of  Texas  for  use  within  this  State  shall,  for  each  and  every  feed- 
stuff bearing  a  distinguishing  name  and  trade-mark,  file  with  the  di- 
rector of  the  Texas  Agricultural  Experiment  Station  a  certified  copy 
of  the  statement  named  in  Section  1  of  this  act,  and  shall  also  deposit 
with  said  director  a  eealed  glass  jar  or  bottle  containing  not  less  than 
one  pound  of  the  feeding  stuff  to  be  sold  or  offered  for  sale,  accom- 
panied by  an  affidavit  that  it  is  a  fair  average  sample  thereof  and  cor- 
responds within  reasonable  limits  to  the  feeding  stuff  which  it  repre- 
sents in  the  percentage  of  protein,  fat  and  crude  fiber  and   nitrogen- 
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free  extract  which  it  contains.  This  shall  not  be  construed  to  apply 
to  farmers  who  grind  their  own  feedstuffs  and  who  do  not  adulterate 
same. 

Sec.  5.  The  manufacturer,  importer,  agent  or  seller  of  each  con- 
centrated commercial  feeding  stuff,  as  defined  in  Section  3  of  this  act, 
shall,  before  the  article  is  offered  for  sale,  pay  to  the  director  of  the 
Texas  Agricultural  Experiment  Station  an  inspection  tax  of  10  cents 
per  ton  for  each  ton  of  such  concentrated  feeding  stuff  sold  or  offered 
for  sale  in  the  State  of  Texas  for  use  within  this  State,  and  shall  afiBx 
to  each  lot  shipped  in  bulk,  and  to  each  bag,  barrel  or  other  package 
of  such  concentrated  feeding  stuffs  a  tag  to  be  furnished  by  said  di- 
rector stating  that  all  charges  specified  in  said  section  have  been  paid. 
The  director  of  said  Texas  Agricultural  Experiment  Station  is  hereby 
empowered  to  prescribe  the  form  of  such  tags  and  adopt  such  regula- 
tions as  may  be  necessary  for  the  enforcement  of  this  law.  Whenever 
the  n^anufacturer,  or  importer  or  shipper  of  a  concentrated  feeding  stuff 
shall  have  filed  a  statement  made  in  Section  1  of  this  act,  and  have 
paid  the  inspection  tax,  no  agent  or  seller  of  said  manufacturer,  im- 
porter or  shipper,  shall  be  required  to  file  such  statement  or  pay  such 
tax.  The  amount  of  the  inspection  tax  and  penalties  received  by  said 
director  shall  be  paid  into  the  State  Treasury.  So  much  of  the  in- 
spection tax  and  penalties  collected  under  this  act  shall  be  paid  by  the 
State  Treasurer  to  the  Treasurer  of  the  Texas  Agricultural  and  Me- 
chanical College  as  the  director  of  the  Texas  Agricultural  Experiment 
Station  may  show  by  his  bills  has  been  expended  in  performing  the 
duties  required  by  this  act,  but  in  no  case  to  exceed  the  amount  of  the 
inspection  tax  and  penalties  received  by  the  State  Treasurer  under  this 
act.  Provided  the  excess,  if  any,  for  the  next  two  years  may  be  used 
as  it  accrues  by  the  Board  of  Directors  of  the  Agricultural  and  Me- 
chanical College  for  the  purpose  of  putting  up  a  station  administra- 
tion building  to  provide  the  nece«sary  offices  and  laboratory  space,  in 
order  that  the  purpose  of  this  act  may  be  carried  out. 

Sec.  6.  Any  manufacturer,  importer  or  agent  selling,  offering  or 
exposing  for  sale  any  concentrated  commercial  feeding  stuff  as  defined 
in  Section  3  of  this  act,  without  the  statement  required  by  Section  1 
and  the  tax  required  by  Section  5  of  this  act,  or  with  a  label  stating 
that  said  feeding  stuff  contains  substantially  a  larger  percentage  of 
protein,  fat  or  nitrogen-free  extract,  or  a  smaller  quantity  of  crude 
fiber  than  is  contained  therein,  and  any  person  violating  any  other 
provisions  of  this  act  shall,  on  conviction  in  a  court  of  competent  juris- 
diction, be  fined  not  less  than  one  hundred  dollars  nor  more  than  five 
hundred  dollars  for  the  first  conviction,  and  not  less  than  five  hundred 
dollars  nor  more  than  one  thousand  dollars  for  each  subsequent  con- 
viction. 

Sec.  7.  Any  person  who  shall  counterfeit  or  use  a  counterfeit  of  the 
tag  or  tags  prescribed  by  this  act,  knowing  the  same  to  be  counterfeited, 
or  who  shall  use  them  a  second  time  after  the  said  tags  shall  have  once 
been  attached,  shall  be  guilty  of  a  misdemeanor,  and  on  conviction 
thereof  shall  be  fined  in  a  sum  not  exceeding  five  hundred  dollars,  one- 
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half  of  which  shall  be  paid  to  the  informer;  which  fine  may  be  doubled 
or  tripled  at  each  second  or  third  conviction,  and  so  on  progressively 
for  subsequent  convictions. 

Sec.  8.  All  manufacturers  and  importers  of  concentrated  commer- 
cial feeding  stuffs,  or  dealers  in  same,  shall,  when  requested,  furnish 
the  director  of  the  Texas  Experiment  Station  with  a  complete  list  of 
names  or  trade-marks  of  such  feeding  stuffs. 

Sec.  9.  The  director  of  the  Texas  Agricultural  Experiment  Sta- 
tion shall  cause  one  analysis  or  more  to  be  made  annually  of  each  con- 
centrated commercial  feeding  stuff  sold  or  offered  for  sale  under  the 
provisions  of  this  act.  Said  director  is  hereby  authorized  in  person,  or 
by  deputy,  to  take  a  sample  not  exceeding  two  pounds  in  weight  for 
analysis  from  any  lot  or  packages  of  concentrated  commercial  feeding 
stuffs  which  may  be  in  the  possession  of  any  manufacturer,  importer, 
agent,  dealer  or  buyer  in  this  State,  but  said  sample  shall  be  drawn  or 
taken  in  the  presence  of  said  party  or  parties  at  interest  or  their  repre 
sentative,  and  shall  be  taken  from  a  parcel,  lot  or  number  of  parcels 
which  shall  not  be  less  than  5  per  cent  of  the  whole  lot  inspected,  and 
shall  be  thoroughly  mixed  and  divided  into  two  samples  and  placed 
in  glass  or  metal  vessels  carefully  sealed  and  label  placed  on  each  stat- 
ing the  name  or  brand  of  the  feeding  stuff  or  material  sampled,  and 
the  name  of  the  party  from  whose  stock  the  sample  is  drawn  and  the 
date  any  place  of  taking  such  sample,  and  said  label  shall  be  signed  by 
the  director  or  his  deputy  and  the  party  or  parties  at  interest,  or  their 
representatives  present  at  the  taking  and  sealing  of  said  sample;  pro- 
vided, that  where  the  party  or  parties  at  interest  refuse  to  be  present 
and  take  part  in  the  sampling  of  the  said  feedstuffs,  the  director  or  his 
deputies  may  take  said  samples  in  the  presence  of  two  disinterested 
witnesses,  one  of  said  duplicate  samples  shall  be  retained  by  the  director 
and  the  other  shall  be  left  with  the  party  whose  stock  was  sampled,  and 
the  sample  or  samples  retained  by  the  director  shall  be  for  comparison 
with  the  certified  statements  made  in  Sections  1  and  4  of  this  act. 
The  result  of  the  analysis  of  the  sample  or  samples  so  prescribed,  to- 
gether with  such  additional  information  as  circumstances  advise,  shall 
be  published  in  reports  or  bulletins  by  the  Texas  Agricultural  and  Me- 
chanical College  from  time  to  time. 

Sec.  10.  The  term  importer  for  all  purposes  of  this  act  shall  be 
taken  to  mean  all  such  persons  as  shall  bring  into  or  offer  for  sale 
within  the  State  concentrated  commercial  feeding  stuffs  manufactured 
without  this  State. 

Sec.  11.  Any  person  manufacturing,  selling  or  offering  for  sale  any 
adulterated  feeding  stuff  within  this  State,  shall,  upon  conviction  there- 
for, be  punished  by  fine  of  not  less  than  twenty-five  dollars  and  not 
more  than  two  hundred  dollars,  or  be  imprisoned  in  the  county  jail 
for  a  term  of  not  less  than  thirty  days  and  not  more  than  sixty  days, 
or  by. both  such  fine  and  imprisonment.  For  the  purpose  of  this  act 
a  feeding  stuff  shall  he  deemed  to  be  adulterated  if  it  contains  any 
sawdust,  dirt,  damaged  feed,  or  any  foreign  matter  whatever,  or  if  it  is 
in  any  respect  not  what  it  is  represented  to  be,  or  if  any  rice  hulls  or 
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chafiE,  peanut  shells,  com  cobs,  oat  hulls,  or  other  similar  substances  of 
little  or  no  feeding  value  are  admixed  therewith;  provided,  that  no 
wholesome  mixture  of  feeding  stuflE  shall  be  deemed  to  be  adulterated 
if  the  true  percentage  of  constituents  thereof  is  plainly  and  clearly 
stated  on  the  package  and  made  known  to  the  purchaser  at  the  time 
of  the  sale.  It  shall  be  the  duty  of  the  director  of  the  Experiment 
Station  to  examine,  or  have  examined  for  adulteration,  all  suspicious 
samples  of  feeding  stuffs  and  such  other  samples  as  may  be  desirable. 

Sec.  11a.  The  director  of  the  Experiment  Station  is  hereby  em- 
powered to  adopt  standards  or  definitions  for  concentrated  feeding  stuffs 
and  such  regulations  as  may  be  necessary  for  the  enforcement  of  the 
law.  The  said  director  shall  have  the  power  to  refuse  the  registration 
of  any  feeding  stuff  under  a  name  which  would  be  misleading  as  to 
the  materials  of  which  it  is  made  up,  or  which  does  not  conform  to  the 
standards  and  definitions  aforesaid.  Should  any  of  said  materials  be 
registered  and  it  is  afterwards  discovered  that  they  are  in  violation  of 
the  above  provisions,  the  said  director  shall  have  the  power  to  cancel 
the  registration  ten  days  after  notice.  The  director  of  the  Texas  Ex- 
periment Station  is  hereby  empowered  to  adopt  such  regulations  as 
may  be  necessary  for  the  enforcement  of  all  the  provisions  of  this  act. 

Seo.  12.  The  fact  that  the  present  feedstuff  law  imposes  a  greater 
tax  than  is  necessary  for  the  enforcement  of  the  provisions  thereof  and 
is  indefinite  and  uncertain  in  some  of  its  provisions,  creates  an  emer- 
gency and  an  imperative  public  necessity  that  the  constitutional  rule 
requiring  bills  to  be  read  on  three  several  days  be  suspended,  and  that 
this  act  take  effect  from  and  after  its  passage,  and  it  is  so  enacted. 

(Note. — Tliis  law  becomes  effective  July  11,  1907.) 
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Digestibility  of   Sugars,   Starches  and  Pentosans 

of  Roughages 

BY 

G.  S.  Traps,  Ph.  D.,  Chemist  in  Charge;  State  Chemist^ 


Comparatively  little  work  has  been  done  upon  the  composition  and 
digestibility  of  the  nitrogen-free  extract  of  feeding-stuffs.  The  writer 
(Bulletin  No.  172,  N.  C.  Experiment  Station,  1900)  has  studied  the 
digestibility  of  sugars  and  pentosans,  anfl  given  a  review  of  the  litera- 
ture up  to  1900.  Further  data  is  given  by  the  writer  in  Bulletin  No. 
104  of  the  Texas  Experiment  Station.  Dr.  Prear  (Pennsylvania  Re- 
port, 1903-4)  has  studied  the  composition  of  timothy  hay  in  detail, 
and  Dr.  Headden  (Bulletin  No.  124,  Colorado  Experiment  Station, 
1907)  has  made  quite  extensive  studies  into  the  composition,  constit- 
uents, and  digestibility  of  a  number  of  feeding-stuffs.  As  this  bulletin 
is  largely  a  report  of  progress,  we  will  not  go  further  into  the  litera- 
ture of  the  subject,  but  will  postpone  such  discussion  to  a  later  bulletin. 

methods  of  work. 

The  material  used  in  this  work  was  secured  in  the  digestion  ex- 
periments described  in  Bulletin  No.  147  (1912)  of  this  Station.  For 
details  of  the  digestion  work,  reference  should  be  made  to  that  bulletin. 

Reducing  Sugars. — Five  grams  substance  is  added  to  75  c.c.  water 
and  let  stand  for  thirty  minutes,  stirring  about  every  five  minutes, 
filtered,  and  washed  to  a  volume  of  about  175  c.c.  in  a  200  c.c.  flask. 
Five  c.c.  lead  subacetate  is  added  and  shaken  well.  Ten  c.c.  of  10 
per  cent,  sodium  sulphate  is  added  and  the  mixture  shaken.  Ten  c.c. 
of  10  per  cent,  copper  sulphate  is  added  and  shaken  and  the  liquid 
made  up  to  200  c.c.  It  is  then  filtered  immediately  through  a  fluted 
filter  into  a  dry  flask.  Thirty  c.c.  of  Allihn's  copper  solution,  30  c.c. 
of  alkaline  tartrate  solution,  and  35  c.c.  water  are  placed  in  a  beaker 
and  heated  to  boiling.  Then  add  50  c.c.  of  the  above  solution,  heat 
to  boiling,  and  as  soon  as  it  boils,  turn  over  the  two  minute  sand  glass, 
heat  two  minutes,  then  filter  immediately  through  a  thick  asbestos 
filter  without  diluting,  and  wash  thoroughly  with  hot  water.  Deter- 
mine copper  by  Low's  method  (A.  0.  A.  C.  Methods).  Calculate  to 
reducing  sugars. 

Total  Sugars, —  (b)  Fifty  c.c.  is  placed  in  a  beaker,  5  c.c.  of  con- 
centrated hydrochloric  acid  added,  the  beaker  placed  in  a  water  bath 
which  is  at  70°,  with  a  thermometer  arranged  so  that  it  hangs  in  the 
center  of  the  beaker.  It  should  take  about  two  and  one-half  minutes 
to  reach  69®.  and  should  be  maintained  at  this  temperature  for  seven 
and   one-half  minutes.     Then   cool   and   neutralize   'WijttfeedSp^iPSU^^fe 


6  Texas  Agricultural  Experiment  Station. 

bonate.  Heat  up  the  mixed  reagent  as  in  (a),  pour  into  the  beaker, 
heat  to  boiling  and  boil  two  minutes,  and  complete  as  in  (a).  Cal- 
culate to  dextrose,  subtract  the  reducing  sugars,  and  the  result  mul- 
tiplied by  0.95  is  the  di-sugars  or  polysaccharoses. 

Starch, — ^Weigh  out  4  grams  of  the  material  if  it  is  a  hay  or  excre- 
ment; if  it  is  com  chops,  kafir,  rice  polish,  or  a  ^similar  concentrate,  use 
2  grams — and  extract  with  five  successive  portions  of  10  c.c.  each  of 
ether  on  a  hardened  filter  No.  589.  Waah  the  residue  from  the  paper 
into  a  beaker  with  100  c.c.  of  water.  Run  a  blank  on  the  malt  with 
each  set.  Heat  on  a  sand  bath  to  boiling  with  constant  stirring  and 
continue  the  boiling  and  stirring  thirty  minutes.  Beplace  the  water 
lost  by  evaporation.  Immerse  the  beaker  in  a  water  bath  and  keep  it 
between  55^  and  60^  When  cooled  to  55°  C,  add  10  c.c.  of  fresh 
extract  of  malt.  (See  belo%)  Do  not  add  the  malt  extract  until 
the  liquid  is  cooled.  Digest  the  mixture  with  occasional  stirring  for 
one  hour  at  55°  to  60°  C.  Boil  a  second  time  for  fifteen  minutes, 
replace  the  water  lost  by  evaporation,  cool  to  55°  and  digest  as  be- 
fore with  10  c.c.  of  malt  extract  for  one  hour.  Heat  to  boiling,  cool, 
and  make  up  to  250  c.c.  in  a  graduated  flask.  Filter  through  a  dry 
paper  and  remove  200  c.c.  of  the  filtrate  to  500  c.c.  flask.  Plug  the 
flask  with  cotton  wool.  Twenty  c.c.  of  the  25  per  cent,  hydrochloric 
acid,  specific  gravity,  1.125,  is  added  and  heated  for  three  hours  in  a 
boiling  water  bath,  then  cooled.  Neutralize  with  carbonate  of  soda, 
make  up  to  500  c.c.  and  filter  through  a  dry  paper.  Determine  the 
reducing  sugars  in  the  filtrate  by  the  Allihn  method.  Calculate  the 
total  cuprous  oxide  reduced  to  dextrose,  then  subtract  the  blank  in  the 
malt,  previously  calculated  to  dextrose.  Next  divide  by  the  quantity 
of  substance  used.  The  total  sugars  must  be  subtracted  before  calcu- 
lating to  starch. 

Malt  Extract, — Digest  cold  two  to  three  hours  20  grams  of  fresh 
malt  over  night  with  200  c.c.  of  water  and  filter.  This  solution  will 
not  keep  over  thirty  hours.  Each  time  a  fresh  solution  is  made  up, 
determine  the  reducing  sugars  produced  from  it,  using  20  c.c.  and 
going  through  the  above  process  with  pure  water  the  same  as  if  it 
contained  starch. 

Pentosans  in  Nitrogen-Free  Extract, — The  digestibility  of  the  pen- 
tosans is  discussed  in  another  Bulletin  (see  Bulletin  Xo.  175).  The 
pentosans  in  the  nitrogen-free  extract  are  inserted  in  the  table  for  the 
purpose  of  comparison  and  discussion. 

Reducing  Sugars  from  He  mi-Cellulose. — This  term  is  applied  to  the 
sugars  produced  from  material  dissolved  by  approximately  N/50  acid 
and  approximately  X/50  alkali.  Two  grams  substance  was  boiled 
thirty  minutes  with  200  c.d?.  water  and  20  c.c.  N/5  hydrochloric  acid, 
then  40  c.c.  N/5  sodium  hydroxide  added,  and  the  boiling  continued 
for  fifteen  minutes.  It  was  then  filtered  through  asbestos,  the  volume 
of  the  filtrate  made  400  c.c,  placed  in  a  500  c.c.  flask,  and  40  c.c.  of 
25  per  cent,  hydrochloric  acid  added.  The  liquid  was  heated  three 
hours  in  a  boiling  water  bath,  cooled,  nearly  neutralized  with  caustic 
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soda,  and  made  up  to  500  c.c.  Dextrose  was  then  determined  by  the 
Allihn  method.  As  the  filtrate  contains  both  the  starch  and  reducing 
sugars,  these  were  subtracted  (as  dextrose)  from  the  result,  and  the 
remainder  taken  to  be  dextrose  as  reducing  sugars  from  hemi-celluloses. 
Pentosans  were  dissolved  by  the  acid  and  alkali,  and  partly  destroyed 
(see  Bulletin  Xo.  175).  Pentosans  have  nearly  the  same  reducing 
power  as  dextrose. 

Material  Rendered  Insoluble  by  Acid, — The  treatment  with  hydro- 
chloric acid  (25  per  cent.)  in  the  above  method  rendered  some  of  the 
material  insoluble,  as  a  brown  or  black  powder.  This  was  filtered  oflE 
on  asbestos,  washed  with  water,  and  the  quantity  estimated.  This  sub- 
stance is,  of  course,  indefinite. 

Soluble  Residue. — The  '^residue"  is  left  after  subtracting  the  sugars, 
starch,  pentosans  and  material  rendered  insoluble  by  acid,  from  the 
soluble  nitrogen-free  extract.  It  represents  the  nitrogen-free  extract 
soluble  in  approximately  X/'50  acid  and  alkali,  not  included  in  the 
groups  named. 

Soluble  Nitrogen-Free  Extract. — We  use  this  term  to  designate  the 
nitrogen-free  extract  dissolved  by  approximately  N/50  acid  and  alkali 
as  described  in  the  following  method: 

fe!L» 

Reagents,  Fifth  Normal  Sulphuric  Add. — Dilute  25  c.c.  sulphuric 
acid  with  4000  c.c.  water  and  titrate  10  c.c  with  N/10  ammonia  and 
cochineal.  Adjust  so  tht  10  c.c.  requires  from  19.9  to  20.2  c.c.  am- 
monia to  neutralize. 

Caustic  Soda. — Dissolve  35  grams  caustic  soda  pure  by  alcohol  in 
4000  c.c.  water.  Titrate  10  c.c.  with  N/5  hydrochloric  acid  and  cochi- 
neal and  adjust  so  that  10  c.c.  requires  between  9.95  to  10.05  c.c.  of 
the  acid. 

Estimation. — Extract  2  grams  material  with  ether.  Transfer  to  tall 
beaker  and  add  200  c.c.  boiling  water  (measured  with  a  cylinder)  and 
20  c.c.  fifth  normal  sulphuric  acid,  measured  with  a  pipette.  Boil 
thirty  minutes,  using  a  round-bottom  flask  as  a  condenser.  Wliile 
boiling,  add  40  c.c.  fifth  normal  caustic  soda  measured  with  a  pipette 
and  continue  to  boil  for  fifteen  minutes.  Filter  on  asbestos,  wash  with 
hot  water,  then  once  with  alcohol  and  dry  ten  hours.  Weigh,  ignite, 
and  weigh  again.  The  loss  in  weight  is  the  total  material  insoluble  in 
approximately  N/50  acid  and  alkali.  This  includes  crude  fiber  and 
proteins.  The  proteins  were  determined,  and  proteins  plus  crude  fiber 
subtracted  from  the  insoluble  residue.  The  difference  is  the  insoluble 
nitrogen-free  extract.  This  is  not  strictly  correct,  as  the  crude  fiber 
contains  some  protein.  The  total  nitrogen-free  extract  less  the  insolu- 
ble gives  the  soluble  nitrogen-free  extract. 

COMPOSITION  OF  THE  FEEDS. 

Table  1  shows  the  percentage  composition  of  the  roughages  used  in 
the  experiments.  Table  2  shows  the  percentage  composition  of  the 
nitrogen-free  extract.  Digitized  by  ^^OO^le 
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The  feeds  contain  only  small  percentages  of  sugars  and  starch.  An 
exception  is  millet,  which  contained  some  grain.  Eice  straw  appar- 
ently contains  over  6  per  cent,  starch,  but  this  is  probably  due  to  sub- 
stances other  than  starch. 

The  reducing  sugars  formed  from  the  material  dissolved  by  the  ap- 
proximately N/50  acid  and  alkali  are  not  equal  to  the  pentosans  so 
dissolved.  As  shown  in  another  Bulletin  (Xo.  175),  pentoaaiw  or 
pseudo-pentosans,  are  destroyed  by  the  treatment  with  these  reagents. 
The  quantity  destroyed,  however,  is  less  than  the  difference  between 
the  soluble  pentosans  and  the  reducing  power  of  the  solution,  so  that 
further  destruction  of  pentosans  must  take  place  during  the  inversion 
with  hydrochloric  acid.  We  should  further  expect  a  production  of 
hexose  sugars,  due  to  the  solvent  action  of  the  N'/50  acid  or  alkali 
upon  hemi-celluloses,  but  these  must  have  also  been  in  part  or  largely 
destroyed  by  the  inversion  with  hydrochloric  acid. 

During  the  inversion  with  hydrochloric  acid,  a  black  powder  sepa- 
rated out^  strongly  resembling  the  so-called  'Tiumic  acid^'  formed  by 
the  action  of  acids  upon  sugar.  This  substance  was  filtered  off,  and 
estimated.  The  determination  of  such  an  indefinite  body  can  lay  lit- 
tle claim  to  accuracy.  We  should  judge  that,  in  part  at  least,  it  ia 
derived  from  sugars. 

The  estimation  of  the  pentosans  and  hexoses  dissolved  from  feed- 
ing-stuffs  by  dilute  acids,  thus  requires  study,  as  both  pentosans  and 
hexosans  are  no  doubt  destroyed  in  the  process  of  the  estimation,  so 
that  the  results  are  too  low. 

The  niti'ogen-free  extract  dissolved  by  approximately  N/50  acid  and 
alkali  from  legumes  and  from  non-legumes  is  quite  different  in  pro- 
portion. Wliile  from  one-third  to  one-half  of  the  nitrogen-free  extract 
of  non-legumes  is  dissolved,  from  legumes  three-fourths  to  four-fifths 
dissolves.  The  nitrogen-free  extract  of  legumes  is  thus  more  readily 
soluble  than  that  of  non-legumes. 

digestibility  op  the  materials. 

Table  3  shows  the  co-efficients  of  digestibility  of  the  groups  of  ma- 
terials estimated,  which  are  worked  out  in  Table  9. 
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The  sugars  are  highly  digested.  This  is  in  accord  with  previous 
work  (N.  C.  Bulletin  No.  172,  Texas  Bulletin  No.  104).  One  or  two 
cases  of  lower  digestibility  occur,  but  as  the  excrements  contain  other 
reducing  substances  in  addition  to  sugars,  it  is  quite  possible  that  the 
lower  results  are  due  to  these  substances  and  not  to  the  presence  of 
sugars. 

Starch  also  has  a  high  digestibility.  There  are  some  cases  in 
which  the  digestibility  is  low,  notably  with  millet.  It  is  probable  that 
other  substances  in  addition  to  starch  are  dissolved  by  the  treatment 
with  malt,  and  the  low  results  in  these  particular  cases  may  be  dne 
to  these  other  substances,  which  may  even  possibly  be  formed  during 
the  process  of  digestion. 

The  reducing  sugars  formed  from  the  hemi-celluloses  exhibit  quite 
marked  variations  in  digestibility  from  0  or  less,  to  92  per  cent. 
This  may  be  ascribed  in  part  at  least  to  the  unsatisfactory  character 
of  this  determination,  due  to  the  partial  destruction  of  sugars  already 
discussed.  It  may  also  be  in  part  due  to  the  production,  during  the 
fermentation  in  the  intestines,  of  soluble  products  from  materials 
previously  insoluble. 

The  material  rendered  insoluble  by  acids  is  an  indefinite  group,  and 
its  digestibility  varies.  It  is  a  question  if  much  significance  can  be 
attached  to  this  group.  Pentosans  were  determined  in  a  number  of 
these  insolubles,  with  the  following  results: 

Per  Cent,     Pfer  Cent. 
No.  Description.  Insoluble.    Pentosans. 

3649  Vetch  hay  5.94  0.79 

3700  Excrement,  vetch  hay 3.21  ,00 

3877  Excrement,  rice  straw 5.88  .00 

4249  Excrement,  millet 7.07  .00 

4254  Excrement,  Bermuda   5.68  .00 

4559  Excrement,  corn  shucks 7.52  .00 

3609  Burr  clover  6.44  0.94 

3623  Excrement,  buiT  clover 6.97  0.38 

4238  Johnson  grass  hay 3.54  0.31 

4240  Excrement,  Johnson  grass 7.59  0.43 

4552  Guam  grass    5.81  0.30 

45.54  Excrement,  guam  grass 11.69  0.29 

The  substance?  selected  contained  a  high  percentage  of  material  made 
insoluble.  If  ])entosans  are  made  insoluble  by  the  hydrochloric  acid. 
their  character  is  destroyed,  so  that  they  no  longer  yield  furfural. 

Nitrogen  was  also  determined  in  some  of  the  insolubles,  and  th? 
results  calculated  to  protein.     Eesults  are  in  the  table: 

Per  Cent      Per  Cent. 
Xo.  Inscription.  Insoluble.     Pentosans. 

3258  Excrement,  soro:hum  hav 8.90  1.56 

3.5S9  Excrement.  Johnson  grass 6.83  1.62 

3.595  Oat  hav   3.73  1.14 

3597  Excrement,  oat  hav 10.44  2.44 

3625  T^ice  straw 2.21  0.50 
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Per  Cent*     Per  Cent. 
No.  Description.  Insoluble.    Pentosans. 

3883  Buffalo  grass  hay 2.27  0.60 

4247  Millet    3.28  0.69 

4252  Bermuda  hay   2.63  0.70 

3877  Excrement,  rice  straw 5.88  1.36 

4249  Excrement,  millet   7.07  4.30 

4254  Excrement,  Bermuda   5.68  3.38 

This  material,  therefore,  is  composed  for  the  most  part  of  other  sub- 
stances than  pentosans  or  protein. 

The  soluble  residue  is  in  some  cases  digested  more,  in  others,  less, 
than  the  total  soluble  nitrogen-free  extract.  This  soluble  residue  in- 
cludes the  indefinite  group  of  substances  rendered  insoluble  by  acids, 
and  we  cannot  assume  that  they  are  rendered  insoluble  in  quantitative 
proportions,  but  must  await  results  of  further  experiments  as  to  their 
nature. 

The  total  soluble  nitrogen-free  extract  (soluble  in  approximately 
N/50  acid  and  alkali)  is  digested  to  a  greater  extent  than  the  insolu- 
ble nitrogen-free  extract.  There  are  some  exceptions  to  this  state- 
ment; namely,  oat  hay  and  alfalfa. 
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SDGABS^  etc.,  by  IJ  PER  CENT.  SULPHURIC  ACID  AND  CAUSTIC  SODA. 

Only  a  limited  amount  of  work  was  done  along  this  line. 

Methods. — The  residue  from  the  boiling  with  N/50  acid  and  alkali 
was  returned  to  the  beaker  and  boiled  with  IJ  per  cent,  sulphuric  acid 
as  in  the  regular  crude  fiber  method. 

The  filtrate  was  neutralized  with  caustic  soda,  made  up  to  400  c.c, 
40  C.C.  of  hydrochloric  acid  25  per  cent  added,  and  heated  three  hours 
in  a  boiling  water  bath.  The  insoluble  was  then  determined  on  some 
of  the  materials.  The  solution  was  made  up  to  500  c.c.  and  reducing 
sugars  determined  by  the  Allihn  method. 

The  residue  was  returned  to  the  beaker  and  boiled  with  IJ  per  cent, 
caustic  soda,  as  in  the  method  for  crude  fiber.  It  was  then  filtered, 
and  the  filtrate  neutralized  with  sulphuric  acid  and  boiled  with  acid 
as  described  above.  The  insoluble  was  determined  as  described  above. 
Nitrogen  was  determined  in  some  of  the  insoluble  products. 


Digitized  by  LjOOQIC 


16 


Texas  Aobicultubal  Experiment  Station. 


jM 


Q 

< 


< 

n 

H 

z 
3 
o 


flB 
H 

O 
« 

i 

H 

« 

o 

GO 
H 

H 

H 

OS 
H 
0U 


S2p 


•5 

lap 

^^  a. 


M^t^cor^^con-^o^^too^ooooo 


00  Oft  00 1^ 


-<ri^*i-idd^i-i^ddddc)  -ooood^^ddddodddo^ 


dddddddddd  'dddddd 


dddd 


SSS2§SSS88aSSSS2§S^SS2SS2gi§pJSg8S 

ododcieor<^r>^^QOc^'^^dcooc^dddood>Aeo*-4'^ddr«cstO'^dd 


«  X  J  2«  ^o  " 
J3  S  >»  5  ^  r. 


p  -^  •-•  ^'  ^ 


S 
S 


311^^ 


J  I 

c     I 

E 

s 


^aeBeo-iia  k  <:  cs^  ^tJ'O  C  m  9  9  cB  a 


«NiOt-*t^0Q0OOiOJC 


Digitized  by 


Digestibility  of  Sugars,  Starches,  Etc.,  of  Boughages.      17 

Table  5  contains  the  results  of  this  work  expressed  in  percentage 
of  the  feed.  Considerable  quantities  of  sugars  are  produced  by  boil- 
ing with  1^  per  cent,  sulphuric  acid,  and  little  insoluble  material  is 
formed  during  the  hydrolysis  with  hydrochloric  acid.  The  legumes  pro- 
duce much  lower  quantities  of  sugars,  but  contain  less  insoluble  nitro- 
gen-free extract. 

Boiling  with  the  IJ  per  cent,  caustic  soda  produces  only  small  quan- 
tities of  sugars,  but  considerable  quantities  of  insoluble  precipitates 
are  formed  in  the  subsequent  hydrolysis  with  acid.  The  precipitate 
contain  some  proteids,  as  shown  in  the  table,  but,  after  deducting  this, 
large  quantities  remain,  which  make  up  comparatively  large  propor- 
tions of  the  feed.  The  nature  of  this  precipitiate  and  its  mother  sub- 
stance requires  further  study. 
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Table  6  shows  the  percentage  of  sugars,  etc.,  based  upon  the  insolu- 
ble nitrogen-free  extract  as  100.  This  table  brings  out  cleariy  the 
large  proportion  of  sugars  produced  from  the  material  dissolved  by 
boiling  1.25  per  cent,  sulphuric  acid,  the  small  quantity  from  the  ma- 
terial dissolved  by  boiling,  1.25  per  cent,  caustic  soda,  and  the  large 
quantity  of  insoluble  precipitate  from  the  material  dissolved  by  alkali. 

It  is,  of  course,  open  to  question  whether  all  the  reducing  material 
formed  ii;i  this  process  consists  of  sugars.  It  is  also  a  question  to  be 
decided,  whether  the  method  employed  secured  the  maximum  quantity 
of  sugars  from  the  dissolved  materials. 
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Table  7  contains  the  coeflBcients  of  digestibility  of  the  sugars  pro- 
duced, and  also  the  quantities  of  digestible  sugars  formed. 

An  examination  of  this  table  shows  considerable  digestible  material 
which  is  not  reduced  to  the  sugar  form.  It  is,  of  course,  true  that 
there  is  probably  a  loss  in  transforming  the  carbohydrates  present  to 
sugars.  On  the  other  hand,  it  is  probable  that  a  considerable  portion 
of  the  deficiency  is  due  to  the  presence  of  substances  other  than  carbo- 
hydrates. 

This  work  is  being  continued. 
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acknowledgment. 

Analyses  and  other  work  reported  in  this  bulletin  were  made  by 
Messrs.  L.  C.  Ludluni,  William  Levin,  J.  B.  Rather,  J.  W.  Chewning, 
and  perhaps  others. 

SUMMARY  and  CONCLUSIONS. 

1.  The  roughages  contain  only  small  percentages  of  sugars  ftnd 
starches,  which  are  highly  digestible. 

2.  Pentosans  are  destroyed  by  N/50  acid  and  alkali  in  the  analyti- 
cal process  employed.     A  black  powder  is  also  formed. 

3.  The  nitrogen-free  extract  of  legumes  is  on  an  average  iwore 
readily  soluble  in  N/50  acid  and  alkali  than  that  of  non-legume:=. 

4.  The  mother  substances  of  the  reducing  sugars  formed  from  the 
material  dissolved  by  N/oO  acid  and  alkali  vary  decidedly  in  digesti- 
bility in  the  various  tests. 

5.  The  nitrogen-free  extract  soluble  in  X/50  acid  and  alkali  is,  as 
a  rule,  digested  to  a  greater  extent  than  that  not  soluble. 

6.  The  black  insoluble  substance  formed  during  the  conversion  of 
the  material  dissolved  by  X/50  acid  and  alkali  into  sugars  is  largely 
composed  of  non-nitrogenous  material  other  than  pentosans. 

7.  Much  larger  quantities  of  material  yielding  sugars  are  dissolved 
by  1^  per  cent,  caustic  soda. 

8.  Boiling  with  caustic  soda  dissolves  only  small  quantities  of  ma- 
terial converted  into  sugars,  but  large  quantities  converted  into  an  in- 
soluble black  precipitate  during  the  process. 

9.  It  is  probable  that  the  substances  dissolved  by  acid  and  alkali 
contain  considerable  proportions  of  compounds  other  than  carbo- 
hvd  rates. 
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PROGRESS  REPORT  OF  SUBSTATION  NO.  3,  ANGLETON, 
TEXAS,  1909-1914. 


BY   N.    E.   WINTERS,   B.    S.,   SUPERINTENDENT. 


INTRODUCTION. 

Substation  No.  3  was  established  in  1909,  on  a  tract  of  157  acres  of 
land,  four  miles  northeast  of  Angleton,  Brazoria  county,  Texas,  on 
the  St.  L.,  B.  &  M.  Railroad.  The  site  selected  was  at  the  time  un- 
fenced,  raw  prairie  land,  of  the  Victoria  clay  type,  known  locally  as 
"ho2^  wallow''  land. 

The  first  two  years  were  devoted  very  largely  to  general  development 
work,  such  as  the  erection  of  buildings  and  fences,  the  construction  of 
drainage  ditches,  and  plowing  and  preparing  the  land  for  experiment 
work.  The  first  crops  were  produced  in  1912,  and  at  the  beginning 
of  the  season  of  1913  the  land  was  in  excellent  condition  for  plat  work. 

During  the  sea?ons  of  1913  and  1914  fifty  acres  were  devoted  to 
crops  and  soils  work.  A  brief  summary  of  the  results  secured  are 
reported  herein. 

CLIMATOLOGICAL. 

The  climatic  conditions  for  this  section  are  exemplified  in  the  fol- 
lowing table,  showing  meteorological  data  for  the  season  of  1914: 


TABLE 

1.— CLIMATOLOGICAL  DATA,  1914. 

] 
Precipitation  | 

Number 

1 

Temp.  Degrees  Fahr. 

in  Inches. 

of  Days. 
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Jan  . 

80 

9-25 

27 

3. 

55. 

41 

.49 

.37 

2 

13 

16 

2 

North 

Feb 

80 

6 

25 

7 

54. 

44 

3.16 

1.96 

9 

4 

12 

12 

North 

Mar 

78 

25 

28 

8 

56.5 

35 

2.93 

1.24 

6 

12 

6 

13 
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April. 
May 

87 

16 

36 

9 

67.85 

.38 

13.46 

7.62 

10 

8 

6 

16 

South 

93 

6 

56 

9 

75. 

26 

7.89 

2.30 

11 

6 

13 

12 

East 

June. 

97 

29 

69 

2-3- 

12-26 

81. 

26 

0.26 

0.18 

2 

2 

27 

0 
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July. 

98 

7 

68 

6-27- 

28 

83. 

28 

1.73 

0.73 

8 

6 

25 

0 

South 

Aug. 

97 

3 

69 

8 

81. 

24 

8.49 

2.01 

12 

0 

28 

3  South 

Sept 

92 

11-15- 

18-28 

52 

25 

79. 

37 

4.34 

2.45 

4 

5 

18 

7  South 

Oct 

90 

10 

m 

28 

71. 

38 

3.61      0.88 

8 

4 

19 

8 

North 

Nov  ... 

80 

8-15 

32 

17-20 

61. 

39 

8.02      2.36 

7 

3 

18 

9 

East 

Dec. 

77 

1 

25 

14 

52. 

32 

4.19      0.77 

16 

' 

9 

19, 

North 

Note: — The  last  killing  frost  in  the  spring  was  March  8.     First  killing  frost,  December  26. 


It  will  be  seen  from  the  above  table  that  the  rainfall  in  this  section 
is   so  distributed  throughout  the  growing  season  that  high  crop  pro- 
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duction  is  favored.  The  raaximum  temperature  is  not  to  high  as  in 
the  northern  part  of  the  State,  while  the  minimum  temperature  ranges 
very  little  below  freezing  during  the  winter  months. 

The  last  killing  frost  in  the  spring  during  1914  came  on  March  8. 
The  first  killing  frost  in  the  fall  came  on  December  26,  thus  giving  a 
very  long  growing  period  for  crops. 

EXPERIMENT   DATA. 

As  previously  stated,  few  results  were  obtained  until  the  crop  season 
of  1913.  This  report,  therefore,  deals  very  largely  with  results  secured 
during  the  seasons  of  1913  and  1914.  Much  of  the  work  under  way 
is  of  such  a  nature  that  several  seasons  will  be  required  before  reliable 
statements  can  be  made.  Results  secured  during  the  two  years,  how- 
ever, represent  information  secured  from  very  carefully  conducted  tests, 
and  although  not  conclusive  in  every  respect,  they  embrace  much  in- 
formation useful  to  farmers  of  this  section  of  the  Gulf  Coastal  Plain. 

CORN  VARIETY  TEST. 


Thirty-six  varieties  of  corn  were  grown  in  1913  and  fifty  in  1914. 
The  fifteen  best  yielders  of  each  year  are  shown,  together  with  the 
average  for  the  two  years,  in  the  following  table.  Uniformly  higher 
yields  were  obtained  in  1913  than  in  1914,  on  account  of  weather  con- 
ditions, which  favored  high  production. 

TABLE  2.— SUMMARY  TABLE  OF  CORN  TESTS  SHOWING  TEN  HIGHEST  TIELDERS 
FOR  THE  YEARS  1913-1914. 


Variety. 


Hastings. . 

Mosby's. . 
Chisholm 


Strawberry 

Thomas 

Surcropper 

Strawberry 

Cockes 

White  Dent 

Bloody  Butcher.  . . 

Mexican  June 

Collier's  Excelsior. 


Munson. 


Laguna 

Yellow  Dent. . 


Shelled  Com  Per  Acre  in  Bushels. 


Source  of  Seed. 


1913 


Yield. 


Chappell 

BlounU T.  W 

mond 


Snowflake 

Yellow  Dent 

White  Dent 


Hastings  Seed  Co.,  Atlanta, 
Ga 

Chris  Reuter,  New  Orleans 

A.  M.  Ferguson,  Sherman, 
Texas 

Singleton's 

Bceville  Substation 

A.  M.  Ferguson,  Sherman, 
Texas 

J.  L.  F.  Fentress,  San  Saba, 
Texas 

T.  W.  Wood  ci  Sons,  Ricli- 
mond,  Va 

T.  W.  Wood  &  Son,  Rich- 
mond, Va 

A.  T.  Miller,  Thalia.  Texas 

Lubbock  Substation 

T.  W.  Wood  &  Son,  Rich- 
mond, Va 

A.  M.  Ferguson.  Sherman, 
Texas 

V.  S.  Dept.  Agriculture.  . . 

A.  M.  Ferguson,  Sherman, 

Texas 

S.  Dept.  Agriculture.  .  . 

.  Wood  A  Son,  Rich- 

Va 


Rank 


32.25 
31.82 

30.26 
29.30 
28.89 

28.09 

27.94 

27.66 

27.55 
26.66 
25.99 

24.25 

23.80 


7 

8 

9 
10 
11 

12 

13 


1914 


Yield.  I  Rank. 


i 


20.561  8 
22.16  5 
25.*  72  "2 
16.71 
27.72 


Average  for 
two  years. 


Yield.  I  Rank. 


26.19* 
26.21 


15 


T.  W.  >Vood  &  Son,  Ricii- 
mond,  Va 

J.  A.  Williams,  Angleton. 
Texas 

U.  S.  Dept.  Agriculture.  .  . 


20.37; 
22.05; 


14 
15 


18.21 
21.77i 
is  .66 
12.24 


13 

6 

*i2 

16 


23.47. 

23.11 
20.81 

2O.31I 

20. Oil 

18.78! 
17.791 
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8  Texas  Agricultural  Experiment  Station. 

It  will  be  seen  that  of  the  fifteen  best  yielders  each  year,  Strawberry, 
Thomas,  Chisholm,  Mosby  and  White  Dent  show  the  highest  average 
yield  for  the  two  years  in  the  order  mentioned. 

Cocke's,  Surcropper,  Mexican  June,  Snowflake,  and  Blount's  all  made 
more  than  twenty  bushels  per  acre. 

It  is  fair  to  state  that  some  of  the  com  varieties  which  produced  a 
good  yield  in  one  of  the  two  years  were  not  grown  both  years,  owing 
to  the  impossibility  of  getting  seed  under  the  conditions  existing  at 
that  time.  Among  these  were  Hastings,  Strawberry,  Bloody  Butcher, 
Laguna,  Yellow   Dent,  Chappell,  and  others. 

CORN  SEEDING  RATE  TEST. 

A  seeding  rate  test  was  conducted  during  the  seasons  of  1913  and 
1914  to  determine  the  rate  of  planting  that  was  conducive  to  highest 
yields.  A  summary  of  the  results  of  this  work  is  shown  in  the  fol- 
lowing table: 

TABLE  S.— CORN  SEEDING  RATE  TEST,  1913-1914. 
Variety  Used  19  IS,  Mexican  Tuxpan.     Variety  Used  1914,  Mexican  Jane. 


Description  of  Plats. 

Yield  Bushels  Shelled  Com  per  Acre. 

Width 
Rows. 
Feet. 

Distance 

HiUs  in 

Row. 

Number 

Plants  per 

Hill. 

Hills 
Per  Acre. 

1913 

1914 

Average 

3 
3 
3 
3 

6  feet 

3  feet 

2  feet 

18  inches 

1 
1 
1 
1 

2420 
4840 
7260 
9680 

11.52 
18.38 
22.50 
20.71 

8.13 
11.65 
14.21 
12.71 

9.83 
15.02 
18.36 
16.71 

The  results  from  the  work  of  these  two  years  indicate  that  the  heaviest 
yield  of  com  is  obtained  with  the  stalks  two  feet  apart  in  the  row  when 
the  rows  are  three  feet  apart.  Farmers  in  this  vicinity  usually  plant 
their  corn  in  rows  at  least  three  and  one-half  feet  apart,  and  it  is 
likely  that  having  the  rows  wider  than  three  feet  would  permit  the 
profitable  planting  of  the  hills  closer  together  than  two  feet  in  the  row. 


DISTRIBUTION   OF  PLANTS   AND  ITS   EFFECT  ON  YIELD  OF   CORK. 

A  test  was  conducted  during  the  seasons  of  1913  and  1914  to  deter- 
mine whether  or  not  distribution  of  hills  of  corn  had  any  effect  on  the 
yields  given  when  the  different  distributions  all  carry  the  same  nuinher 
of  stalks  to  the  acre. 

June  corn  was  used  in  this  test  and  the  hills  distributed  as  follows 
on  different  plats: 

1.  Rows  three  feet  wide,  stalks  three  feet  apart  in  the  row. 

2.  Rows  six  feet  wide,  stalks  one  and  one-half  feet  apart  in  the  row. 

3.  Two  three-foot  rows,  alternated  with  two  rows,  fallow;  stalks 
eighteen  inches  apart  in  the  row. 
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A  summary  of  the  results  of  this  test  is  submitted  in  the  following 
table: 

TABLE  4.— DISTRIBUTION  OF  RILLS  AND  ITS  EFFECT  ON  YIELDS  OF  CORN. 
Variety  Used  in  191S,  Mexican  Tnxpnn.     Variety  Used  in  1914,  Mexican  June. 


Arrangement  of  Hills. 

Yield  Bushels  SheUed  Corn  Per  Acre. 

1913 

1914 

Average. 

Rows  3  ft.  apart — Hills  3  ft.  in  row 

17.74 
16.43 

18.04 

11.97 
11.09 

.  10.86 

14.86 

Rows  6  ft.  apart — Hills  18  inches  in  row 

13.76 

Two  3  ft.  rows  alternated  with  two  fallow  rows. 
Hills  18  inches  in  row 

14.45 

The  results  show  practically  no  variation  in  the  yields  with  rows  of 
different  width  and  stalks  arranged  differently  in  the  rows  so  long  as 
the  stand  remains  the  same  in  the  different  plats. 


FIGURE  2— SUDAN  GRASS  READY  TO  CUT  FOR  HAY.     1914. 


THE  COWPEA  AS  AN  INTERTILLED  LEGUME  CROP  IN  CORN  AND  ITS  EFFECT 

ON  YIELD  OF   CORN. 

In  this  test  one  series  of  plats  were  left  with  corn  alone,  and  in 
another  series  cowpeas  were  planted  between  the  rows  of  corn  when  it 
wes  beginning  to  tassel.  The  corn  on  all  plats  was  all  planted  on  the 
same  date  and  on  land  which  had  received  the  same  kind  of  preparation. 
The  cowpeas  were  sown  in  a  similar  manner  when  the  proper  time 
arrived.  The  same  cultivation  was  given  all  plats.  The  cowpeas  in 
this  test  failed  to  grow  in  1914,  but  in  1913  a  good  stand  was  secured. 
The  table  below  shows  results  secured  during  the  season  of  1913. 
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table  6.~effect  of  an  intertilled  legume  on  the  yield  op  cobn. 


Yield  Bushels  Shelled  Com  Per  Acre. 

Method  of  Distribution  of  Hills. 

Cowpeas  Planted 

When  Com  was 

Beginning  Tassel. 

No  Cowpeas 

Planted  in  the 

Com, 

1913 

1914 

Rows  3  feet  apart — Hills  3  feet  in  row 

20.36 
20.71 

19.90 

17.74 

Rows  6  feet  apart — ^Hills  18  inches 

16.43 

Two  3-foot  rows  alternated  with  two  fallow  rows. 
Hills  18  inches  in  row 

18.04 

Average .  ,  . 

20.32 

17.10 

Tlie  results  show,  in  all  cases,  an  increased  yield  of  corn  where  cow- 
peas  were  planted.  The  season  was  such  that  all  plats  had  abundant 
moisture  supply.  It  must  be  remembered  that  this  is  an  increase 
secured  in  the  same  year  the  cowpeas  were  grown,  and  it  should  not  be 
confused  with  so-called  residual  or  succeeding  years'  benefits  from  the 
cowpeas. 

TIME  OF  SEEDING  LEGUMES  IN   CORN  AND  ITS  EFFECT  ON   TIBLD. 

In  this  test  all  the  rows  of  corn  were  planted  six  feet  apart  and  the 
hills  were  eighteen  inches  apart  in  the  row,  giving  a  uniform  seeding 
rate  of  4840  hills  to  the  acre.  This  work  was  carried  both  in  1913  and 
1914,  but  in  1914  all  the  cowpeas  failed  to  germinate  except  the  firat 
planting,  due  to  soil  and  weather  conditions  at  the  time  of  planting. 
Hence,  only  the  results  secured  in  1913  are  given  in  this  table. 

\ 

TABLE  6.~EFFECT  OF   TIME   OF  SEEDING  A  LEGUME  BETWEEN  THE  BOWS  OF 
COBN  ON  THE  YIELD  OF  COBN— 191|. 


Time  of  Planting  Cowpeas. 

Yield  Bushels  SheUed  Com  Per  Acre. 

Corn  1  foot  high 

19.00 

Com  3  feet  hiffh 

19.42 

Corn  5  feet  high 

25.21 

Com  in  full  tassel 

23.07 

The  results  obtained  indicate  that  the  yield  of  corn  is  increased  as 
the  time  of  planting  the  cowpeas  is  deferred,  up  to  the  time  the  com 
is  tasseling.  Early  planting  of  cowpeas  in  com  during  the  early  stages 
of  growing  seems  to  cause  a  reduction  of  yield. 


CORN  ROTATION — ITS  EFFECT  ON  YIELD. 

Com  in  a  four-year  rotation  was  compared  to  com  planted  contin- 
uously on  the  same  land.  The  rotation  consisted  of  cotton,  followed 
by  cowpeas  for  seed,  followed  by  corn,  followed  by  oats,  with  a  green 
manure  crop  of  cowpeas  plowed  under.  Strawberry'  com  was  used  in 
the  test  in  1913,  and  June  corn  in  1914.  The  plats  included  were 
comparablf  in  evoiy  respoct.  had  identically  the  same  stand,  and,  other 
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than  the  rotation,  received  the  same  treatment.     The  results  were  as 
follows : 


TABLE  7.- 

-ROTATION  VS.  CONTINUOUS  CROPPING  OF  CORN. 

Year. 

Yield  in  Bushels  Shelled  Corn  Per  Acre. 

In  Rotation. 

In  Continuous 
Cropping. 

Gain  in  Favor 
of  Rotation. 

1913... 

^ 

27.94 
18.66 

25.67 
8.72 

2.27 

1914 

9.94 

The  difference  in  yield  on  rotated  and  non-rotated  plats  is  very 
marked.  This  great  difference  seems  chargeable  to  some  of  the  in- 
direct benefits  of  rotation,  rather  than  the  addition  of  plant  food  to  ■ 
the  land.  The  organic  matter  put  the  land  in  excellent  physical  con- 
dition and  no  doubt  increased  its  water-holding  capacity,  and  caused 
better  aeration. 

OATS  SEEDING-RATE  TEST. 

A  seeding-rate  test  with  oats  was  conducted,  in  which  the  crop  was 
planted  at  four,  six,  eight,  ten  and  twelve  pecks  to  the  acre.  The 
Texas;  Red  Rust  Proof  variety  was  used,  and  planting  was  made  March 
15,  1913.  Growing  conditions  were  such  that  the  crop  was  harvested 
for  hay.  The  best  hay  yields  were  secured  from  the  seeding  at  ten 
pecks  to  the  acre. 

•  A  second  seeding-rate  test  was  begun  in  the  fall  of  1913,  which 
included  five  seeding  rates,  all  planted  November  10,  1913.  The  rates 
were  two,  four,  six,  eight  and  ten  pecks  to  the  acre.  No  seed  was 
produced.  Hay  yields,  however,  are  shown  in  the  table  below.  The 
results  here  favor  seeding  at  the  rate  of  eight  pecks  to  the  acre: 


TABLE  8.— OATS  SEEDING-RATE  TEST,  1914. 


. 

Seeding  Rate.  Pecks  Per  Acre. 

Number 
of  PlaU. 

Yield  Cured  Hay 
Per  Acre,  Pounds. 

2 

4 
4 
4 
4 

4 

866 

4 

921 

6 

1059 

8 

1235 

10 

930 

As  compared  to  the  best  hay  yield  from  ten-peck  seeding-rate  in 
1913,  it  seems  rather  conclusive,  therefore,  that  oats  planted  at  eight 
or  ten  pecks  to  the  acre  in  this  section  will  afford  better  grazing  and 
better  hay  yields  than  oats  planted  thinner  or  thicker. 


OATS  VARIETY  TEST. 


Seven  varieties  of  oats  were  included  in  a  variety  test  planted  on 
November  15,  1913.  On  account  of  the  rust,  and  consequent  lodging,  all 
varieties  were  harvested  just  before  they  reached  tl^^^'i^fft^^dough  stage, 
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and  cured  hay  weights  were  taken.     The  varieties  included  and  their 
cured  hay  yields  are  shown  in  the  following  table: 


TABLE  9.— OATS  VARIETY  TEST.  1S14. 


Name  of  Variety. 


Yield  of  Cured  Hay 

to  the  Acre. 

Pounds. 


Ruat  Proof  from  Virginia 

Appier,  from  Georgia 

Bancroft,  from  Virginia 

Texas  Red  Rust  Proof,  from  North  Texas. 

100-Bushel  Oats,  from  Georgia 

Frazier's  Red  Rust  Proof,  from  near  Dallas 
Virginia  Gray  Winter,  from  Virginia 


968 
836 
770 
726 
682 
678 
Failure,  due  to  rust 


The  foregoing  results  show  the  best  hay  yields  from  Rust  Proof 
oats  from  Virginia.  The  Appier,  the  Bancroft,  and  the  Texas  Red 
Rust  Proof  oats  were  also  good  hay  yielders.  The  quality  of  the  hay 
from  the  100-Bushel  Oats  seemed  higher  than  that  from  the  other 
varieties.  The  two  Texas  Red  Rust  Proof  oats  included  also  showed 
excellent  quality.  The  Gray  Winter  oats  from  Virginia  failed  entirely, 
on  account  of  rust. 

OATS — ROTATION   VERSUS    CONTINUOUS    CROPPING. 

The  yield  of  oats  grown  in  the  four-year  rotation  was  compared  to 
the  yield  of  oats  grown  continuously  on  the  same  land.  The  crop  in 
1913  was  a  failure,  due  to  late  planting  and  subsequent  unfavorable 
condition?.  The  results  secured  in  1914  are  shown  in  the  following 
table: 

TABLE  10.— OATS-ROTATION  VS.  CONTINUOUS  CROPPING. 


Rotation 

Continuous  Cropping. 

Year. 

Height  of 
Growth. 

Pounds  Cured 
Hay  Per  Acre. 

Height  of         1     Pounds  Cured 
Growth.          1    Hay  Per  Acre, 

1913 

10  inches 
30  inches 

failure 
1235 

10  inches 
20  inches 

failure 

1914 

528 

The  results  secured  in  1914  were  plainly  in  favor  of  crop  rotation 
and  while  these  results  can  hardly  be  taken  as  conclusive  they  may  be 
taken  as  indicative  of  the  benefit  to  be  derived  from  the  use  of  a  good 
cropping  system. 

COWPEA   VARIETY   TEST. 

Seven  varieties  of  cowpeas  were  tested  in  1913  and  fourteen  varieties 
in  1914.  Tests  were  made  both  for  the  hay  and  grain  yields.  The 
two  tables  following  show  the  results  secured: 
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table  11.— vabiety  test  op  cowpeas.  yields  op  grain— 1918-1914. 


Name. 


Yield  Bushels  Shelled  Peas  Per  Acre. 


1913 


1914 


Yield. 


Rank.    ,    Yield. 


Rank. 


Average. 


Yield. 


Rank. 


Brabham 

Blue  Goose 

New  Era 

Red  Ripper 

Clay 

Chinese  Red .  . . . 
Whippoorwill .  .  . 

Groit 

Large  Blackeye. 

Iron 

Black 

The  Unknown .  . 

Taylor 

Blackeye 


16.87 
7.33 


18.06 
14.12 


10.45 


12.10 


4.03 


29.38 

24.94 

20.91 

17.62 

17.57 

15.96 

15.93 

15.64 

12.27 

12.12 

10.21 

8.77 

3.98 

1.51 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


18.89 
12.48 


17.00 
14.88 


11.29 
■i6!44 
"2."  77 


FIGURE  3— VARIETY  TEST  OF  COWPEAS,  LOOKING  ACROSS  THE  ROWS. 
TABLE  12.— VARIETY  TEST  OP  COWPEAS  POR  CURED  HAY— 1918.1914. 


Name. 


Pounds  Cured  Hay  Per  Acre. 


1913 


Yield. 


Rank. 


1914 


Yield. 


Rank. 


Average. 


Yield.       Rank 


Clay 

The  Unknown.  . 

Blue  Goose 

Brabham 

Iron 

Whippoorwill.  . 

Groit 

Black 

New  Era 

Blackeye 

Taylor 

Red  Ripper 

Chinese  Red . . . . 
Large  Blackeye . 


1.320 


3,102 
2,035 
2,664 


.  I        1,650 
.  I       1,353 


1,320 


2,5921 
2,323 
2,261 
2,2051 
2,040 
1.958i 
1.876 
1.780 
1,7711 
1,595 
1,262 
1,099 
816 
765, 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


1,822 


2,571 
1,997 
2.270 


1.711 
1,474 


1.210 
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In  the  seed  production  test  the  Whippoorwill  and  New  Era  both 
made  excellent  yields  in  1913.  The  Brabham^  Blue  Goose  and  New 
Era  made  extraordinary^  yields  in  1914.  The  average  yields  of  vari- 
eties tested  in  both  years  show  New  Era,  Whippoorwill,  Groit,  and 
Bed  Ripper  to  be  the  best  seed  producers,  in  the  order  named. 

In  the  hay  production  test  the  Iron,  Groit,  and  Whippoorwill  aU 
made  good  yields  in  1913.  The  Clay,  the  Unknown,  Blue  Goose, 
Brabham  and  Iron  all  made  good  yields  in  1914.  The  average  yields 
of  varieties  tested  in  both  years  showed  the  Groit,  Iron,  Whippoorwill, 
and  Unknown  to  be  the  best  hay  yielders  under  conditions  existing 
during  these  two  years. 

I 

COWPEA  SEEDING-RATE  TEST. 

A  feeeding-rate  test  was  conducted  in  1913,  in  which  Whippoorwill 
cowpeas  were  planted  on  April  29  at  the  rate  of  six,  twelve  and  eighteen 
pounds  to  the  acre,  in  rows  three  feet  apart.  All  plants  were  grown 
o!n  uniformly  prepared  land  and  received  the  same  treatment.  All  were 
harvested  for  hay  August  16, — 109  days  after  planting.  Harvesting 
was  done  when  the  first  pods  began  to  turn  yellow.  The  cured  hay 
}nelds  are  shown  in  the  following  table. 

A  similar  seeding-rate  test  was  conducted  in  1914.  but  on  account 
of  the  excessive  wet  weather  at  seeding  time  no  results  were  secured. 


TABLE  IS.— SEEDING-RATE  TEST  OF  COWPEAS— IflS. 

Seeding  Rate. — Pounds  Per  Acre. 

Pounds  Cured  Hay 
Per  Acre. 

6 

2.640 

12. :.:::::::::::::::::::::::::::::::::.::.:::::.::::::::::::  : 

3,300 

18 

3.685 

It  will  be  seen  that  the  highest  cured  hay  yield  was  secured  from 
the  thickest  seeding,  namely,  eighteen  pounds  per  acre.  The  jrield  of 
hay  increased  considerably  with  the  increase  in  the  amount  of  seed 
planted. 

COWPEAS   ROTATED   VERSUS    COWPEAS    NOT   ROTATED. 

The  yield  of  cowpeas  on  rotated  land  was  compared  with  the  yield 
on  land  continuously  cropped  to  cowpeas.  The  rotation  used  was  a 
four-year  cropping  system,  as  follows: 

First  vear,  com. 

Second  year,  oats,  followed  by  cowpeas  plowed  under  for  green  manure. 

Third  year,  cotton. 

Fourth  year,  cowpeas  for  seed. 

Tlio  results  secured  are  s>hown  in  the  following  table: 
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TABLE  14.— COWPEAS  ROTATION  VS.  CONTINUOUSLY  CROPPED— 

lfl8.1914. 


Year. 

Yield  of  Shelled  Peas. 
Bushels  Per  Acre. 

Yield  Cured  Hay, 
Pounds  Per  Acre. 

Rotation. 

Continuous 
Cropping. 

Rotation. 

Continuous 
Cropping. 

1913 

18.18 
15.93 

17.50 
16.20 

2,035 
1.958 

1.913 

1914 

2.100 

The  results  show  very  little  difference  either  in  favor  of  rotation  or 
continuous  cropping.  The  continuous  cropped  plats  appear  to  have 
better  inoculation  than  the  rotated  plats. 


SOYBEANS. 


Soybeans  have  fa;led  to  produce  successful  crops  on  this  Station  both 
in  1913  and  1914,  due  to  the  fact  that  the  rabbits  destroyed  the  young 
plants  during  the  early  part  of  the  season.  The  production  of  soybeans 
in  this  section  may  follow  the  extermination  of  rabbits. 


KULTHI  AND  MOTH  BEANS. 


The  Kulthi  bean  and  the  moth  bean,  Phaseolvs  radiatus  and  Phase- 
olus  aconitifolus,  respectively,  have  both  been  grown  on  this  Station, 
but  have  produced  no  seed.  The  hay  production  has  been  fair  and 
they  are  crops  of  considerable  promise. 

VELVET  BEANS. 

The  velvet  bean  has  made  an  enormous  growth  when  given  protection 
from  rabbits,  but  all  field  plats  planted  during  two  seasons  h«^ve  ')eeri 
destroyed  by  rabbits. 

SORGHUM    SEEDING-RATK    TEST    FOR    FORAGE. 

A  sorghum  seeding-rate  test  was  conducted  during  the  seasons  of 
1913  and  1911.  The  Sumac  variety  was  u?ed  in  1913  and  Early 
Amber  in  J  914.  Two  crops  were  secured  in  1913,  but  owing  to  late 
planting  in  1914  only  one  crop  was  secured  in  that  year.  The  seeding- 
rate  used  each  year  included  plantings  both  in  cultivated  rows  and  in 
close  drills.  The  seeding-rates  used,  the  yields  for  each  year  and  the 
average  for  both  years  are  shown  in  the  following  table: 

TABLRN  15.^SEEDING    RATE    TEST    OF    SORGHUM    FOR    FORAGE— 1918.1914. 


Yield  Pounds. 

Forage  per  acre. 

Seeding  Rate. 

1913* 

1914** 

Avcraget 

Yield. 

Rank. 

Yield. 

Rank. 

Yield.        Rank. 

Plants  1  inch  in  3  foot  rows 

Plants  3  inches  in  3  foot  rows 

Plants  6  inches  in  3  foot  rows 

Plants  9  inches  in  3  foot  rows 

Close  Drills  2  pks.  per  acre 

Close  Drills  4  pks.  per  acre 

Close  Drills  8  pks.  per  acre 

' 

16.632 
12.609 
14.025 
11,990 
16.940 
16,018 
16.764 

3 
6 
5 
7 

1 
4 
2 

15,420 
10.760 
10,320 
10.120 
16,540 
16.840 
16,720 

4 
5 
6 

7 
3 

1 
2 

16.026 
12.685 
12.173 
11.055 
16.740 
16.428 
16.742 

4 

5 
6 

7 
2 
3 

1 

♦Cured  forage  yields.  .      t  ^i  ^i^ti^ 

••Green  forage  yields.  Digitized  by  VjjOO V IL 

tThis  average  is  taken  from  cured  and  uncured  forage  merely  to  show  the  ranks  for  the 
two  years. 
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This  average  is  taken  from  cured  and  uncured  forage  merely  to  show 
the  ranks  for  the  two  years. 

The  thickest  planting  in  cultivated  rows  gave  the  highest  forage 
yield  both  in  1913  and  1914  and  in  the  average  for  both  years.  In 
the  close  drill  seedings  the  difference  in  yield  for  the  different  seeding 
rates  was  very  small. 

JAPANESE   SUGAR    CANE. 

Japanese  sugar  cane  was  planted  in  rows  six  feet  apart  on  April  11, 
1914.  The  crop  was  harvested  at  three  different  dates  and  the  green 
forage  weight  in  pounds  secured.  The  results  are  shown  in  the  fol- 
lowing table: 


TABLE  1«. 

Date  Harvested. 

Height  of 
Growth. 

Yield  Green 

Forage  per  Acre. 

Pounds. 

September  10,  1914 

6  feet 
9  feet 
9  feet 

23.200 

December  4,  1914 

51.030 

December  16,  1914 

39.820 

It  will  be  seen  from  the  above  figures  that  the  total  green  yield  of 
Japanese  cane  was  very  large.  The  first  cutting,  on  September  lU, 
was  made  when  the  crop  was  immature,  as  Japanese  cane  requires  time 
for  sweetening  of  the  stem  after  it  reaches  its  maximum  height.  The 
stem  of  Japanese  cane  is  somewhat  tougher  than  the  stem  of  sorghum, 
but  othenvise  the  forage  is  of  good  quality.  The  last  cutting,  made 
on  December  16,  was  damaged  somewhat  bv  the  freeze  of  December  15, 
when  the  mercury  dropped  to  25  degrees  Fahrenheit.  A  previous  tem- 
perature of  28  degrees,  on  December  4,  did  not  result  in  injury  to  the 
cane.  This  test  indicated  that  the  Japanese  sugar  cane  is  a  very  val- 
uable crop  for  this  section  of  the  Gulf  coast  of  Texas. 

SUDAX   GRASS. 

Sudan  grass  for  forage  pur}X)se«  has  been  planted  in  rows  three  feet 
apart,  in  rows  eighteen  inches  apart,  and  in  close  drills  at  the  rate  of 
six  and  twelve  pounds  of  seed  per  acre,  respectively,  both  in  1913  and 
1914.  The  crops  were  cut  twice  in  1913  and  once  in  1914.  The  t^ble 
below  shows  the  results  secured : 

TABLE  17.— SUDAN  GRASS,  METHOD  OF  SEEDING  TEST— 1913>1914. 


Method  of  Seeding. 


3-foot  rows. 
18-inch  rows 
Close  drills. . 


Seeding 

Rate. 

Lbs.  per  acre. 


6 

6 

12. 


Pounds  Cured  Hay  Per  Acre 
for  the  Season. 


1913 
Cut  Twice. 


6.281 
9,867 
7,964 


1914 
Cut  Once. 


2.250 
2.560 
2.640 


Average. 


4.266 
6.124 
5.302 


Digitized  by  V^OO^  ItT 


Progrkss  Report  of  Texa.s  Substation  No.  3.  17 

The  seeding  in  eigh teen-inch  rows  gave  higher  yields,  both  in  1913 
and  1914,  and,  consequently,  a  higher  average  yield  for  the  two  years 
than  the  seeding  in  three- foot  rows.  It  seems  that  for  hay  the  sor- 
ghum would  be  preferable  in  this  section  to  Sudan  grass.  As  the 
latter  crop  suffers  considerably  from  leaf  blight,  Japanese  sugar  cane 
gave  a  higher  yield  than  either  sorghum  or  Sudan  grass.  It  seems 
probable,  however,  that  Sudan  grass  may  be  of  some  considerable  value 
as  a  summer  grazing  crop.  It  has  been  found  that  this  crop  is  not 
productive  of  seed  here  on  account  of  a  small  insect,  known  as  the 
sorglium  midge,  which  multiplies  in  great  numbers  under  moist  con- 
ditions common  in  this  section. 

DASHEENS. 

Tubers  of  the  dasheen  (Colocasia  Sp.)  were  obtained  from  the 
Bureau  of  Plant  Industry,  United  States  Department  of  Agriculture, 
in  the  spring  of  1914.  These  were  planted,  and  enough  corms  or 
tubers  have  been  produced  for  more  extensive  work  with  them  in  the 
future.  This  plant  is  very  promising  as  one  to  take  the  place  of  Irish 
potatoes  for  table  use  in  this  section  of  the  State.  Irish  potatoes  are 
usually  a  failure  here  on  the  prairie  land. 

TRIIES  AND  FRUITS. 

Four  acres  have  been  planted  to  trees,  vine  fruits  and  ornamental 
trees  and  shrubs  during  the  year  of  1914.  Investigational  work  will 
be  done  with  tree  and  vine  fruits  in  the  future,  but  no  results  are  at 
hand  yet. 

SUMMARY. 

1.  Substation  No.  3  was  established  in  1909,  near  Angleton,  Bra- 
zoria county,  on  Victoria  clay  soil,  known  locally  as  '^og  wallow'^  land. 

2.  The  first  two  years  were  devoted  to  general  development  work 
such  as  draining  the  land,  erection  of  buildings,  and  the  preparation 
of  the  land  for  experiment  work. 

3.  The  section  represented  by  this  station  is  supplied  with  abundant 
rainfall  and  a  long  growing  season.  The  maximum  temperature  ranges 
lower  than  the  temperature  in  the  northern  part  of  the  State,  while 
the  minimum  temperature  ranges  very  little  below  freezing  during  the 
winter  months. 

4.  This  report  deals  very  largely  with  results  secured  during  the 
seasons  of  1913  and  1914,  and  while  the  work  done  is  of  too  short  a 
period  of  duration  to  render  conclusive  information,  much  material  is 
given  which  will  be  useful  to  the  farmer  of  the  central  Gulf  coast 
section. 

5.  Of  a  large  number  of  com  varieties  tested.  Strawberry,  Thomas, 
Chisholm,  MosbVs,  and  White  Dent  showed  the  highest  average  yields, 
in  the  order  mentioned,  for  the  two  years.  Cocke's,  Surcropper,  Mex- 
ican June,  Snowflake  and  Blount's  all  produced  more  than  twenty 
bushels  per  acre.    Among  the  corn  varieties  tested  onlv  one  year,  Hast- 
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ings.  Strawberry,  Bloody  Butcher,  Laguna,  Yellow  Dent,  Chappell,  and 
others  gave  good  yields. 

6.  The  •  seeding-rate  tests  of  corn  showed  the  heaviest  yields  from 
rows  three  feet  wide  and  stalks  two  feet  apart  in  the  row,  which  is 
slightly  thicker  than  com  is  ordinarily  planted  in  this  section. 

7.  The  results  from  a  test  including  wide  and  narrow  rows  and 
with  plants  otherwise  distributed  differently  on  the  land,  showed  little 
difference  in  the  yield  of  shelled  corn  per  acre  in  the  different  dis- 
tributions so  long  as  all  carried  th§  same  number  of  «talks  to  the  acre. 

8.  A  series  of  com  plats  in  which  cowpeas  were  planted  were  com- 
pared with  a  second  series  of  com  plats  in  vhich  no  cowpeas  were 
planted.  The  results  showed  a  slight  increase  in  the  yield  of  com 
where  the  cowpeas  were  planted  in  the  com,  which. indicjates  that  under 
similar  moisture  conditions  no  ill  effects  will  be  had  from  planting 
cowpeas  in  com. 

9.  A  test  in  which  cowpeas  were  planted  in  com  at  different  stages 
of  maturity  of  the  com  and  compared  with  other  plats  in  which  no 
cowpeas  were  planted  showed  that  the  yield  of  corn  increased  as  the 
time  of  planting  the  cowpeas  was  deferred  up  to  the  time  of  tasseling. 

10.  Corn  grown  in  a  four-year  rotation  as  compared  with  com 
grown  continuously,  showed  an  increase  in  yield  in  favor  of  the  rotated 
land. 

11.  An  oats  seeding-rate  test  showed  the  largest  hay  yields  from  seed- 
ings  at  the  rate  of  eight  to  ten  pecks  to  the  acre.  No  grain  was 
produced. 

12.  An  oats  variety  test  showed  the  best  hay  yields  from  Rust 
Proof  oats  from  Virginia,  followed  by  Appier,  Bancroft,  and  Texas 
Red  Rust  Proof.  The  Texas  Red  Rust  Proof  oats  included  showed 
the  best  quality  of  hay,  while  a  gray  winter  oat  failed  entirely  on  account 
of  rust. 

13.  Oats  grown  on  rotated  land  and  compared  to  oats  grown  con- 
tinuously on  land  showed  an  increase  in  yield  in  favor  of  rotated  land. 

14.  A  cowpea  variety  test  showed  the  best  average  yields  of  cowpeas 
for  the  two  years  from  New  Era,  Whippoorwill,  Groit,  and  Red  Ripper. 
The  best  average  hay  yields  were  secured  from  Groit,  Iron,  Whippoor- 
will, and  Wonderful  varieties. 

15.  A  cowpea  seeding-rate  test  showed  the  highest  yields  of  cured 
hay  from  the  thickest  seeding,  namely,  eighteen  pounds  to  the  acre. 

16.  Cowpeas  grown  on  rotated  land  as  compared  to  cowpeas  grown 
on  non-rotated  land  showed  little  difference  either  in  favor  of  rotation 
or  continuous  cropping. 

17.  Soybeans  failed  to  produce  a  crop,  both  in  1913  and  1914,  due 
to  destruction  during  the  early  growing  period  by  rabbits. 

18.  Kulthi  and  moth  beans  both  produced  fairly  good  hay  yields, 
but  no  seed. 

19.  The  velvet  bean  under  protection  produced  enormous  growth, 
but  field  plats  were  destroyed  by  rabbits. 

20.  A  sorghum  seeding-rate  test  showed  the  highest  avmfi 
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of  forage  from  the  thickest  planting  when  grown  in  cultivated  rows. 
Little  difference  in  yield  was  had  from  the  different  seeding  rates  when 
grown  in  close  drills. 

21.  Japanese  sugar  cane  produced  a  green  yield  of  51,030  pounds 
per  acre.  The  last  cutting  withstood  a  temperature  of  28  degrees 
Fahrenheit  without  injury,  but  was  later  severely  injured  by  a  tem- 
perature of  25  degrees  Fahrenheit. 

22.  Sudan  grass  produced  highest  hay  yields  when  g^own  in  18- 
inch  rows.  It  produced  no  seed. .  Sudan  gra^s  seems  less  preferable 
as  a  hay  crop  than  sorghum  in  this  section  on  account  of  leaf  blight 
and  other  diseases.  It  may  probably  have  considerable  value  as  a 
summer  grazing  crop. 

23.  The  dasheen  has  produced  well  in  this  section  and  promises  to 
be  a  crop  to  supplement  the  Irish  potato  for  table  use. 

24.  Four  acres  of  trees,  vine  fruits,  and  ornamental  trees  and  shnibe 
have  been  planted  as  a  basis  for  investigation  work  along  these  lines. 
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PROGRESS  REPORT  OF  SUBSTATION  NO.  12,  CHILL  ICOTHE, 

TEXAS,  1905-1914. 


By  R.  W.  Edwards^  Superintendent. 

in  cooperation  with  the  office  of  forage  crop  investigations, 
united  states  department  of  agriculture. 

The  Chillicothe  substation  was  established  in  1905  by  cooperative 
agreement  between  the  Texas  Agricultural  Experiment  Station  and  the 
United  States  Department  of  Agriculture.  From  that  time  until  Jan- 
uary 1,  191 C,  the  method  of  cooperation  continued  with  very  little 
change.  The  Department  of  Agriculture  paid  practically  the  entire 
field  expenses,  such  as  rent  of  land,  purchase  of  machinery  and  other 
equipment,  salary  of  man  in  charge  and  the  hiring  of  labor.  The 
Texas  Experiment  Station,  on  the  other  hand,  gave  the  station  its 
moral  support,  furnished  a  team  and  applied  such  funds  as  were  re- 
ceived from  the  sale  of  Station  products  to  the  general  expenses  of  the 
Station.  Both  parties  shared  equally  in  the  results  and  received  dupli- 
cate copies  of  reports  on  the  experiments  conducted.  Mr.  A.  B.  Conner 
had  direct  supervision  over  the  work  from  1905  to  1911,  inclusive. 
He  was  succeeded  by  Mr.  G.  E.  Thompson  in  1912,  and  since  March, 
1913,  the  writer  has  been  in  charge.  The  Station  was  operated  from 
1905  to  1914,  inclusive,  on  rented  land.  It  was  first  located  on  a 
tract  of  ten  acres  one  mile  northeast  of  Chillicothe.  In  1911  a  new 
location  of  thirty  acres  was  secured  adjoining  the  townsite  on  the 
northwest  and  along  the  Fort  Worth  &  Denver  City  Kailroad.  This 
land  was  used  until  1915,  when  a  tract  of  one  hundred  acres,  situated 
five  miles  pouthwest  of  Chillicothe,  was  leased.  The  Texas  Legislature 
in  1915  appropriated  funds  for  the  purchase  and  improvement  of  this 
latter  tract  of  land,  and  thef  arm  became  known  as  Texas  Substation 
No.  12.  ' 

Experiment  work  with  foraofe  crops  at  the  Chillicothe  (Texas)  sub- 
station has  .been  conducted  cooperatively  since  1905  by  the  Office  of 
Forage  Crop  Investigations,  Bureau  of  Plant  Industry-,  United  States 
Department  of  Agriculture  and  the  Texas  Agricultural  Experiment 
Station.  Both  parties  have  shared  equally  the  results  of  the  work,  and 
triplicate  records  have  been  kept, — one  set  to  go  for  the  Office  of 
Forage  Crop  Investigations  in  Washington,  D.  C,  one  set  to  the  Texas 
Experiment  Station,  and  the  third  set  to  remain  in  the  substation  files 
at  Chillicothe. 

The  incentive  for  experiment  work  with  forage  crops  at  Chillicothe 
was,  primarily,  the  finding  of  varieties  which  possessed  unusual  drouth 
resistance,  and  the  selection  and  improvement  of  these  varieties.  Crops 
belonging  to  the  sorghum  family  are  considered  best  adapted  to  the 
successful  production  of  forage  in  this  region  and  have  been  given 
first   attention.     A   secondary   consideration  was  the   finding  of  mrde 
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leguminous  crop  which  could  be  utilized  both  as  a  forage  and  for  its 
fertilizing  eflfects  upon  the  soil. 

During  the  ten  years  with  which  this  report  .deals,  no  less  than  fifteen 
hundred  varieties  and  selections  of  plants  belonging  to  the  sorghum 
family  have  been  grown  in  trial  plats.  Naturally  out  of  this  large 
number  a  very  few  have  been  found  of  sufficient  value  to  take  the  pla« 
of  common  varieties  so  generally  grown  by  farmers  in  this  section  of 
the  country.  It  has  been  the  policy  of  the  Station  to  test  each  variety 
or  selection  through  several  seasons  before  either  discarding  it  or  ad- 
vocating its  adoption  by  farmers.  Some  new  plants,  of  course,  show 
up  so  poorly  that  they  may  be  discarded  after  one  trial,  while  it  is 
difficult  to  place  others  even  after  growing  them  several  years. 

In  addition  to  the  sorghums,  a  large  number  of  varieties  of  millet, 
annual  legumes,  perennial  grasses,  and  alfalfa  have  been  tested.  At- 
tempts have  also  been  made  to  determine  by  detailed  experiments  the 
best  rate,  date,  and  method  of  planting  the  crops.  Approved  methods 
of  cultivation  have  always  been  employed. 

This  report  is  intended  as  a  summary  of  the  results  secured  along  all 
lines  of  work  for  the  ten  years  following  the  establishment  of  the 
Station. 

description. 

Chillicothe,  Texas,  was  selected  as  a  locality  in  which  to  carry  on 
experiment  work  with  forage  crops  as  the  general  conditions  at  this 
place  are  such  as  to  make  results  secured  there  applicable  to  a  con- 
siderable scope  of  country.  In  general,  this  territory  may  be  defined 
as  the  region  in  Texas  from  Wichita  Falls  on  the  east  to  Clarendon 
on  the  west,  south  through  the  greater  portion  of  West  Texas  and 
north  through  Western  Oklahoma. 

Locaiion, 

The  Chillicothe  substation  is  located  near  the  town  of  Chillicothe, 
in  the  eastern  part  of  Hardeman  county.  It  has  an  altitude  of  1406 
feet,  longitude  99  degrees,  and  latitude  34  degrees. 

Soil. 

The  soil  on  which  experiments  were  first  conducted  was  a  fertile, 
chocolate  colored,  sandy  loam  varying  in  depth  from  eighteen  inches  to 
two  feet  and  underlaid  by  a  compact  sand.  This  ground  was  easily 
plowed  and  cultivated  when  in  proper  condition.  Because  the  soil  lacked 
in  uniformity,  however,  the  work  was  moved  in  1911  to  a  block  of 
thirty  acres  on  another  farm  adjoining  the  townsite.  This  soil  was 
much  less  sandy  than  the  first,  being  commonly  termed  very  "tight"" 
land.  In  addition  to  having  a  much  more  uniform  soil  than  the  first 
tract,  this  farm  was  more  publicly  situated,  making  it  easily  accessible 
to  visitors. 

In  1915  another  change  was  made  to  a  100-acre  farm  five  miles 
southwest  of  Chillicothe.     This  is  a  mixed  sandv  loam  and  verv  uni- 
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form  in  character.  The  present  report,  however,  deals  only  with  tlie 
results  at  the  two  former  locations,  up  to  and  including  the  crop 
season  of  1914. 

Climate. 

Table  1  contains  a  record  of  the  annual  precipitation  at  Chillicothe 
by  months  for  the  years  1906  to  1914,  inclusive. 

TABLE  1. 


Monthly  and  Annual  PredpitaUon 

at  ChUUeotho,  Tozaa,  From  1906  to 

1914, 

InclnsiTO,  With 

Monthly  and  Yoariy  Areragos. 

Year. 

9 

1 

1 

C 

a 
< 

B 
9 

1 

i 

< 

1 
1 

1 
o 

6 

1 
1 

1 

i 

Q 

Total. 

1906.... 

0 

0 

.90 

3.92 

1.78 

4.20 

8.71 

2.67 

5.20 

4.58 

T 

0 

21-78 

1W7.... 

0 

0 

3.42 

.98 

7.81 

2.58 

1.46 

1.52 

1.71 

6.60 

.80 

0 

26.88 

1908... 

T 

T 

.28 

3.51 

6.40 

8.41 

5.68 

T 

2.22 

1.84 

4.13 

T 

32.47 

1909.... 

0 

.22 

1.89 

1.41 

.56 

8.06 

.49 

1.07 

.26 

1.84 

4.57 

0 

20.37 

1910. . . . 

.64 

.08 

1.08 

1.39 

2.74 

1.91 

1.42 

1.74 

1.22 

1.30 

.14 

.53 

i^-i? 

1911... 

.10 

3.89 

.12 

1.80 

1.53 

.06 

3.35 

3.41 

3.04 

.81 

.60 

5.07 

24.18 

1912.... 

0 

1.86 

3.22 

1.82 

.53 

4.69 

1.39 

3.05 

2.92 

2.73 

.08 

.34 

22.53 

1913.... 

.35 

1.90 

1.32 

1.77 

1.01 

2.33 

.29 

.05 

4.21 

4.71 

2.79 

5.51 

26.24 

1914.... 

T 

.30 

1.68 

2.40 

6.16 

1.67 

1.76 

8.47 

1.04 

1.44 

.41 

1.28 

26.69 

Average. 

.12 

.92 

1.55'  2.11 

3.17 

3.77 

2.73 

2.44 

2.40 

2.87 

1.50 

1.41 

25.03 

from  this  table  it  will  be  seen  that  the  mean  annual  rainfall  for  the 
nine-year  period  was  25.03  inches.  The  maximum  annual  rainfall 
during  the  period  was  32.47  inches  in  1908,  and  the  minimum  was 
14.19  inches  in  1910.  June  has  the  heaviest  average  monthly  rainfall, 
with  May,  October  and  July  coming  next  in  order  of  amount. 

Were  the  rainfall  always  near  the  normal  there  would  be  little  diflB- 
culty  in  the  production  of  crops  so  far  as  moisture  is  concerned.  Both 
wet  and  dry  extremes,  however,  are  common,  and  it  is  the  period  of 
drouth  which  occurs  at  som-e  time  in  nearly  every  year  that  the  farmer 
must  consider  in  his  selection  of  crops  and  methods  of  planting  and 
cultivation. 

Neither  the  totals  of  monthly  nor  yearly  precipitation  can  be  taken 
as  a  complete  index  of  conditions.  Torrential  rains  are  common  in 
the  epring  and  summer  months,  giving  a  heavy  downpour  for  a  short 
time,  thus  entailing  a  great  deal  of  tun-off.  On  the  other  hand,  light 
showers  of  one-fourth  inch  or  less  are  common.  These  showers  all  add 
to  the  total  rainfall,  but  often  are  of  little  or  no  value  to  growing 
crops,  since  if  followed  by  hot,  sunshiny  weather  the  moisture  soon 
evaporates  and  is  lost. 

Temperatures  of  100  degrees  F.  and  above  are  common  during  July 
and  August,  and  usually  coincide  with  a  deficiency  in  moisture,  thus 
intensifying  the  effects  of  drouth. 

The  wind  is  another  determining  factor  in  crop  production.  High 
winds,  especially  during  the  spring  and  early  summer,  cause  rapid 
evaporation  from  the  surface  soil  and  transpiration  from  the  leaves  of 
plants.     In  winter  the  occasional   snowfall  is  frequently   swept3^hl<Kn 
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Figure  1.    One-horse  planter  with  press  wheel  used  in  planting  row 
sorghums  at  Chillicothe  substation. 


Figure  2.     Planter  which  opens  a  furrow  and  plants  the  seed  in  one  opera- 
tion.   The  per  cent,  of  germination  has  been  increased  by  attaching 
a  press  wheel  to  this  planter. 
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Figure  3.    Type  of  planter  in  common  U8€  by  farmers  in  vicinity  of  Chillicothe. 


Figure  4.     Drill   used  in  making  close  drilled  plantings  at  the  Chillicothe 

substation.     A  set  of  press  wheels  attached  to  this  drill  has  aided 

germination. 
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the  fields  and  the  moisture  it  brings  is  largely  lost  to  cultivated  crops. 
The  more  sandy  soils  are  often  damaged  and  crops  on  tliem  destroyed 
in  the  spring  by  winds  which  drift  the  surface  soil,  covering  up  or 
cutting  off  the  young  plants. 

It  is  under  such  conditions,  which  are  so  common  throughout  West 
Texas,  then,  that  the  work  at  Chillicothe  has  been  carried  on. 

EXPERIMENT    WORK. 

The  experiment  work  with  forage  crops  at  the  Chillicothe  Substation 
has  been  conducted  for  the  purpose  of  determining  (1)  the  adaptability 
of  varieties  to  conditions  and  their  relative  value  for  the  farmer;  (2) 
the  introduction  of  new  varieties  or  strains;  (3)  improvement  of  the 
most  promising  varieties,  and  (4)  methods  and  dates  of  planting  which 
will  produce  the  highest  yields. 

General  Methods  Employed. 

Plowing  in  preparation  for  spring  crops  has  always  been  done  as 
early  in  the  fall  or  winter  as  practicable  and  to  a  depth  of  seven  or 
eight  inches.  In  some  instances,  due  to  unfavorable  conditions  or  the 
lateness  of  removing  previous  crops,  it  has  been  necessary  to  defer 
plowing  until  late  in  the  winter  or  early  spring.  In  these  cases  the 
ground  was  plowed  shallower  than  when  plowed  in  the  fall.  Fall 
plowing  is  not  harrowed  down  until  spring  in  order  that  the  rough 
surface  may  better  catch  and  hold  the  winter  rain  or  snow.  Previously 
to  planting,  sufficient  disking  and  harrowing  is  done  to  pulverize  the 
surface  or  destroy  weeds  and  prepare  a  good  seedbed. 

Row  plantings  have,  for  the  most  part,  been  made  in  shallow  furrows, 
the  land  being  furrowed  out  with  a  large  sweep  and  the  seed  planted 
in  the  bottom  of  the  furrow.  A  planter  having  a  press  wheel  is  used 
in  planting.  The  press  wheel  has  proved  quite  essential  to  the  secur- 
ing of  good  stands  under  various  conditions. 

Close  drilled  seedlings  or  sorghums,  Sudan  grass,  millet  and  alfalfa 
are  made  with  a  single  disk  grain  drill.  A  set  of  press  wheels  recently 
purchased  for  this  drill  have  greatly  aided  in  the  securing  of  rapid 
and  complete  germination  of  the  seed. 

Cultivation  of  crops  has  been  thorough,  but  not  to  the  extent  of  being 
impractical.  Various  types  of  cultivators  and  harrows  are  used,  de- 
pending upon  the  condition  of  the  soil  and  the  character  of  the  work 
to  be  done. 

Previously  to  1913  most  plantings  were  on  plats  one-tenth  acre  in  size. 
Since  then  plantings  have  been  made  in  one-twentieth  acre  plats  and 
duplicated.  This  applies  only  to  the  more  general  experiments.  In 
•ome  instances  there  is  neither  sufficient  seed  nor  enough  land  avail- 
able to  make  all  plantings  on  this  scale.  Many  of  the  new  introduc- 
tions and  selections  are  planted  in  smaller  plats,  or  single  rows,  vary- 
ing in  length  from  one  to  ten  rods.  The  most  promising  varieties  in 
the  small  plats  of  one  year  are  grown  in  larger  plats  the  next  season. 

Digitized  by  V^OO^ It! 
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SORGHUM   VARIETY   TESTS. 

Kafirs. 

The  kafirs  in  general  are  characterized  by  good  yields  and  excellent 
quality  of  both  forage  and  grain  under  favorable  conditions,  but  do  not 
yield  as  well  as  dwarf  milo  or  feterita  under  the  unfavorable  conditions 
of  a  very  dry  season. 

The  forage  and  grain  yields  of  blackhul  kafir,  dwarf  milo  and 
feterita  are  given  in  Table  2  for  three  contrasting  seasons,  1908,  1913 
and  1914,  at  Chillicothe.  The  period  from  April  to  August,  inclusive,, 
completely  covers  the  growing  season  of  these  crops,  and  the  rainfall 
during  this  time  will  give  some  idea  of  the  conditions  prevailing  in 
each  of  the  three  years.  From  the  amount  of  rainfall  and  general 
records  kept,  the  season  of  1908  would  be  considered  very  favorable 
for  the  production  of  sorghum  crops  except  for  a  drouth  during  August. 
The  same  period  in  1913,  on  the  other  hand,  was  very  unfavorable,  aa 
there  was  at  no  time  an  abundance  of  moisture.  Considering  1914  in 
the  same  way,  it  might  well  be  classed  as  an  average  season. 

TABLE  2. 

A  CompftrisoB  of  the  SmmomI  BftlnfaU  and  the  Yields  of  Blackhnl  Kftfir,  Dwarf  MUo  and: 
Fotorita  at  CUUicotlio  In  1908,  191S  and  1914. 


Year. 

Rainfall. 

Inches.  April 

to  August 

Inclusive. 

Forage  Yields  in  Tons 
per  Acre. 

Seed  Yields  in  Bushels 
per  Acre. 

Blackhul 
Kafir. 

Dwarf 
Milo. 

Feterita. 

Blackhul 
Kafir. 

Dwarf 
Milo. 

Feterita. 

1908 

24.00 

5.45 

20.46 

2.99 
.95 
1.75    . 

2.58 

.98 

2.55 

28.9 

0.0 

12.5 

20.8 

9.2 

22.0 

1913 
1914 

.97 
2.25 

10.7 
23.4 

From  this  table  it  will  be  seen  that  kaiir  outyielded  milo  in  both 
forage  and  grain  in  the  favorable  season  of  1908,  but  that  both  milo 
and  feterita  produced  higher  yields  in  1913  and  1914. 

Table  3  gives  the  forage  and  grain  yields  of  kafir  and  milo  for 
the  years  1907  to  1914,  inclusive,  with  averages  and  seasonal  rainfall. 
Considering  the  average  yields  of  the  eight  years  work,  it  will  be 
noticed  that  kafir  has  produced  more  forage  and  less  grain  than  milo. 
In  addition,  the  kafir  fodder  is  superior  in  quality  to  that  of  milo, 
so  that  both  crops  are  valuable  in  their  places,  and  farmers  should 
continue  to  plant  some  of  both  each  year. 
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TABLE  S. 

Forage  and  Grain  Yields  of  Kaftr  and  Mllo  for  the  Period  From  1907  to  1914,  IndoaiTe,  With 
Areragea  and  Seasonal  Rainfall. 


Year. 

Rainfall.  Inches.  April  to 
August,  Inclusive. 

Forage  Yield  in 
Tons  per  Acre. 

Seed  Yield  in 
Bushels  per  Acre. 

Kafir. 

Milo. 

Kafir.            Milo- 

1907 

14.35 

3.35 
2.99 
1.93 
1.98 
1.76 

2.76 
2.58 
1.31 
1.12 
.45 

30.6              30.2 

1908 
1909 
1910 

24.00 

11.59 

9.20 

28.9              20.8 
0.0                9.7 
0.0              12.8 

1911 
1912* 

10.15 

11.48 .    . 

0.0                0.0 

1913 

5.45 

.95 
1.75 

.98 
2.55 

6.6       1          9.2 

1914 

20.46 

12.5               22.0 

Total 

Average 

14.71       ;     11.75 

2.10              1.68 

1 

7.20            104.7 

10.3               15.0 

1 

♦No  record  kept  of  yields. 

There  is  considerable  variation  among  the  different  varieties  of  kaiir. 
By  using  a  good  strain  of  common  blackhul  kafir  as  a  basis  for  com- 
parison, early  blackhull  (S.  P.  I.  No.  32,707)  and  dwarf  kafir  (S.  P.  I. 
No.  24,983)  have  produced  slightly  better  yields  under  unfavorable 
conditions,  while  red  kafir  (S.  P.  I.  No.  19,492)  and  pink  kafir  (S.  P. 
I.  No.  19,742)  have  produced  higher  yields  in  good  years.  These  re- 
sults are  explained,  in  part  at  least,  by  the  fact  that  the  red  and  pink 
varieties  require  a  longer  season  than  common  blackhull,  and  are  thus 
subject  to  greater  injury  from  drouth.  The  early  blackhull  and  dwarf 
varieties,  on  the  other  hand,  mature  earlier  and  so  have  a  better  chance 
to  escajje  drouth.  It  seems  to  be  a  fact  that  in  order  to  secure  the 
qualities  of  earlinoss  and  surencss  of  producing  a  crop,  which  are  com- 
monly summed  up  in  the  term  "drouth  resistance,"  it  is  necessary  to 


Figure  5.    Blackhul  Kafir  in  alternate  rows  with  Cowpeas. 
A  method  of  planting  which  furnishes  good  insurance  against  crop  failun 

in  dry  seasons.  Digitized  by  ^^OO^Lt: , 
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sacrifice  something  in  yield  in  good  seasons.  In  other  words,  the  most 
drouth  resistant  varieties  of  kafir  do  not  respond  to  abundant  moisture 
in  the  same  proportion  that  many  of  the  common  or  standard  vari- 
eties do. 

MUos. 

Dwarf  milo  is  now  commonly  grown  throughout  West  Texas  and  is 
a  reliable  crop  in  all  seasons.  A  selection  has  been  bred  up  in  which 
tends  to  produce  orect  heads.  Erectness  of  head  in  milo,  however,  is 
a  character  largely  effected  by  conditions.  Any  condition,  such  as  an 
abundance  of  moisture  or  thin  stand,  which  tends  to  the  production 
of  large  heads  results  in  a  larger  per  cent,  of  them  being  recurved  or 
goose-necked. 

Standard  milo  is  characterized  by  the  production  of  large,  tall  stalks, 
large  heads,  and  heavy  yields  when  planted  on  good  soil  with  abundant 
moisture.  It,  however,  lacks  the  qualities  found  in  dwarf  milo  which 
make  it  a  dependable  producer  in  dry  seasons.  The  great  height  to 
which  it  grows  under  favorable  conditions  is  also  objectionable,  as  it 
makos  the  crop  difficidt  to  handle. 

Dwarf  white  milo  (F.  C.  I.  No.  5886)  is  a  variety  which  has  com- 
pared favorably  with  other  grain  sorghums,  especially  in  very  dry 
seasons.  The  heads  are  small,  compact,  erect  or  nearly  so,  and  the 
seed  creamy  white  in  color.  The  stems  are  smaller  and  taller  than 
those  of  common  dwarf  milo  and  it  produces  very  few  suckers. 

Table  4  shows  the  yields  for  dwarf  white  milo,  dwarf  milo  and 
feterita  in  1913,  an  exceptionally  dry  season,  and  in  1914,  an  average 
season. 

TABLE  4. 

Forage  and  Grain  Yields  of  Dwarf  White  Milo,  Dwarf  MUo  and  Feterita  at  ChUlicothe  In 

1913  and  1914. 


Crop. 

Forage  Yield  in 
Tons  per  Acre. 

Seed  Yield  in 
Bushels  per  Acre. 

1913 

1914 

1913 

1914 

Dwarf  white  milo 

1.10 
.98 
.97 

1.98 
2.55 
2.25 

17.5 

9.2 

10.7 

21.3 

Dwarf  milo 

22  0 

Feterita 

23.4 

Feterita. 

Feterita  was  first  grown  at  the  Chillicothe  station  in  1907,  being 
then  a  new  introduction  from  the  Sudan  region  of  Africa.  For  a  few 
years  it  was  grown  only  in  nursery  rows,  although  it  showed  consider- 
able promise  from  the  first.  In  six  years  from  the  time  of  its  first 
introduction  this  remarkable  grain  and  forage  sorghum  had  spread 
over  the  country  until  nearly  every  farmer  in  the  Southwest  semi-arid 
region  was  familiar  with  it.  At  Chillicothe  it  has  proved  to  be  well 
adapted  to  conditions  of  any  season,  but  is  more  especially  valuable  in 
yeai's  of  severe  drouth,  as  one  of  its  strongest  poin^sitii®:^  dtl-attli^j'iL^ 
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produce  fair  crops  with  a  small  amount  of  rainfall.  From  Table  IV 
it  will  be  seen  to  compare  favorably  in  yield  with  the  milos. 

A  dwarf  selection  of  feterita  (F.  C.  I.  No.  811)  has  consistently 
produced  higher  yields  at  Chillicothe  than  the  original  (S.  P.  I.  Xo. 
19,517),  is  a  few  days  earlier,  not  quite  as  tall,  and  is  much  more 
uniform  in  height  and  time  of  ripening. 

Some  of  the  objections  to  feterita  are  that  owing  to  the  soft  seed 
it  frequently  germinates  poorly,  that  it  shatters  easily  if  let  stand 
until  completely  ripe,  and  that  the  seed  becomes  discolored  if  exposed 
to  the  weather  after  it  ripens.  Each  of  these  objections,  however,  can 
be  largely  overcome  if  kept  in  mind  at  planting  and  harvest  time,  by 
planting  rather  thickly,  and  harvesting  before  thfe  seed  becomes  thor- 
oughly ripe  and  dry. 


12  3  4 

Figure  6.     Photo  in  1913  showing  bundles  of   (1)  White  Milo  F.  C.  I.  No. 
5887,   (2)   Dwarf  White  Milo  F.  C.  I.  No.  5886,   (3)   Dwarf  Milo 
S.  P.  I.  No.  18,684  and   (4)   Feterita  S.  P.  I.  No.  19,517. 


There  is  considerable  difference  of  opinion  among  farmers  as  to  the 
feeding  value  of  feterita.  Some  value  it  highly,  while  others  consider 
it  very  inferior  to  milo.  Suffice  it  to  say,  that  there  are  numerous 
instances  of  all  classes  of  live  stock  eating,  relishing  and  thriving  upon 
it  the  same  as  they  do  on  other  kinds  of  grain  sorghums. 

Freed  Sorgo, 

Freed  sorgo  is  a  crop  which  has  been  difficult  to  classify.  In  man- 
ner of  growth  and  appearance  it  resembles  amber  sorgo,  except  that 
the  seed  are  white  and  more  exserted  from  the  glumes.  The  stem  is 
quite  sweet  until  about  the  time  the  seed  ripens,  when  its  sweetness 
largely  disappears.  The  seed  Ucks  the  tannin  found  in  ^sw^f^fpf^gbums, 
thus  making  it  mere  valuable  for  feed. 
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Freed  gorge  is  one  of  the  earliest  maturing  sorghums,  and  when 
planted  in  May  or  June  will  mature  in  from  eighty  to  ninety  days. 
Its  ea]'line88,  together  with  the  certainty  with  which  it  produces  a  crop 
under  adverse  conditions,  make  it  valuable  as  a  catch  crop  or  for  the 
production  of  early  feed.  In  actual  yield  of  forage  and  grain  it  is 
not  equal  to  kafir,  railo  or  feterita. 


Figure  7.     Second  growth  of  Feterita  at  Chillicothe  in  1914. 
F.  C.  I.  No.  811  (at  the  left),  S.  P.  I.  No.  22,329  (at  the  right). 

Kaoliangs, 

None  of  the  kaoliang  varieties  seem  to  be  of  much  importance  at 
Chillicothe.  The  stalk  is  dry  and  pithy,  having  a  low  feeding  value, 
and  the  grain  yield  is  not  equal  to  milo  or  feterita.  The  kaoliangs  may 
yet  come  into  prominence  by  the  development  of  the  meal  or  flour  in- 
dustry. Meal  made  from  kaoliang  grain  has  an  excellent  flavor  when 
used  for  hot  cakes,  muffinfe,  and  so  forth.  A  recently  introduced  white 
variety  should  be  especially  well  adapted  to  this  purpose. 

Sorgos, 

The  sorgos  are  primarily  forage  crops,  and  as  such  they  are  more 
valuable  than  the  grain  sorghum  varieties  heretofore  mentioned.  Many  • 
farmers,  however,  can  produce  sufficient  rough  feed  as  a  sort  of  by- 
product in  the  production  of  grain  from  crrain  sorghums,  and  do  not, 
therefore,  plant  the  sorgos  extensively.  Varieties  of  this  type,  never- 
theless, hold  an  important  place  in  the  production  of  hay,  bundle  fodder, 
and  silage. 

Of  the  large  number  of  sorgos  that  have  been  tested  out  at  Chilli- 
cothe, only  the  more  promising  types  will  be  mentioned  herein,  and 
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an  effort  will  be  made  to  Bum  up  briefly  the  good  and  bad  features  of 
each.  So  far  as  the  successful  production  of  forage  is  concerned,  three 
types  of  sorgos  (amber,  orange  and  sumac)  about  cover  the  field. 
There  are,  of  course,  a  number  of  promising  varieties  in  each  of  these 
classes. 

The  ambers  are  characterized  by  early  maturity,  medium  height  and 
comparatively  small  stem.  A  black  glume  variety  known  as  Dakota 
amber  is  very  early  and  especially  valuable  in  the  production  of  hay  or 
early  feed.  It  is  not  a  heavy  producer,  however,  and  dries  out  badly 
if  allowed  to  stand  in  the  shock  for  two  or  more  months  after  harvest- 
ing. Red  amber  is  slightly  later  in  maturing  and  produces  a  heavier 
yield  of  forage.  Other  varieties  are  black  amber,  Mnnesota  amber, 
Collier  and  McLean  sorgos.     Each  of  these  has  its  distinct  type  and 


Figure  8.    Sumac  Sorgo  (at  the  left).  Red  Amber  Sorgo  (at  the^right). 
Photo  in   1914  ninety  days  after  planting  showing  Red  Amber  nearly  ripe  and 

Sumac  not  yet  heading. 

characteristics,  but  all  are  of  similar  value.  All  of  the  ambers  produce 
a  good  quality  of  hay  when  sown  broadcast  or  in  close  drills,  and  give  a 
good  yield  also  when  conditions  are  such  as  to  make  this  a  profitable 
method  of  seeding 

•  Orange  sorgo  is  intermediate  between  the  ambers  and  sumac  in  the 
length  of  the  season  required  for  maturity.  It  is  taller  and  coarser 
than  most  of  the  ambers  and  retains  the  juice  in  its  stalks  for  a  longer 
period  after  harvest.  A  recently  selected  strain  of  orange  (C.  I.  No. 
490)  is  earlier  and  more  dwarfed  than  the  common  strains.  This 
strain  is  quite  promising  and  worthy  of  being  planted  more  extensively 
by  farmers. 

Sumac  or  red  top  is  the  standard  sorgo  of  the  South  and  is  well 
worthy  of  this  distinction.  It  requires  a  comparatively  long  season  for 
maturity,  hut  will  stand  extended  periods  of  drouth  and  recover  when 


Progress  Report  of  Texas  Substation  No.  12.  17 

moisture  becomes  available.  It  is  a  rank  grower,  very  leafy,  juicy  and 
sweet,  and  has  the  faculty  of  retaining  its  juice  and  sweetness  for 
long  periods  after  harvest,  thus  insuring  high  palatability  and  feeding 
value.  An  objection  to  sumac  is  that  under  favorable  conditions  it 
grows  so  tall  and  rank  that  it  is  harvested  and  handled  with  difficulty. 
This  applies  to  both  broadcast  or  close-drilled  seedings  intended  for 
hay  and  row  plantings,  but  is  probably  not  an  objection  when  it  is  to 
be  used  for  silage,  as  heavy  tonnage  is  one  of  the  chief  requisites. 

Dwarf  Ashbume  (S.  P.  L.  No.  21,936)  is  a  variety  resembling  sumac 
in  general  appearance,  but  is  shorter,  earlier,  and  has  larger  seed.  It 
is  very  leafy  and  sweet  and  might  well  be  used  to  replace  sumac  where 
the  tall  growth  and  late  maturity  of  the  latter  are  objectionable. 

Honey  and  gooseneck  sorgos  are  tall,  coarse  varieties  suitable  for 
syrup  making,  but  not  equal  to  sumac,  orange  or  amber  in  quality 
of  forage. 

TABLE  5. 

ConiMrmtiTe  Yields  of  Forage  and  Length  of  Season  of  the  Common   Sorgos  at  ChlUlcothe 

in   1914. 


Variety. 

Season 
Days. 

Height 
Inches. 

Forage  Yield  in 
Tons  per  Acre. 

Freed 

90 
90 
93 
94 
95 
104 
♦163 

66 
62 
66 
69 
63 
69 

«. 

2.78 

Dakots  amber 

3.43 

Minnesota  amber 

4.55 

Red  amber 

4.50 

CoUier     

5.00 

Orange 

Sumac 

8.18 
7  23 

♦Longer  than  usual. 

With  the  exception  of  sumac,  all  of  the  varieties  included  in  Table  5 
suekered  out  after  harvest  and  produced  a  more  or  less  immature 
second  growth,  which  is  included  in  the  column  of  yields.  Season  days 
and  height  are  given  for  the  first  crop  only. 

RATR   AND  DATE   OF   PLANTING   SORGHUMS. 

Quite  complete  experiments  have  been  in  progress  since  1907  to 
determine  the  best  rates  and  dates  of  planting  sorghums.  Since  these 
points  are  affected  to  a  large  extent  by  seasonal  conditions,  the  value 
of  the  results  will  depend  largely  upon  the  number  of  years  the  experi- 
ment has  been  continued  in  which  the  average  best  rate  or  best  date 
of  planting  would  approach  the  optimum  for  a  normal  year.  In  rate 
of  planting  experiments  it  is  noticeable  that  the  sorghum  plant  has 
great  ability  to  adapt  itself  to  varying  conditions  of  stand.  The  dif- 
ferences in  yield  due  to  different  rates  of  planting,  therefore,  are  less 
marked  than  would  be  true  with  many  other  kinds  of  crops.  It  is 
not  at  all  uncommon  to  sec  a  thin  stand  of  sorghum  send  out  enough 
tillers  to  make  a  fairly  thick  stand  and  produce  finer  stems  and  smaller 
heads,  so  that  there  is  often  more  difference  in  the  quality  of  the  crop 
than  in   the  total  yield.     In  general,  grain  sorghnffiS^''"'''^^  "^^*  ^^^"^'' 
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higher  yields  of  both  forage  and  grain  with  a  stand  of  one  plant  ever? 
four  to  eight  inches  apart  in  the  row  than  thinner.  Sorgos  have  been 
best,  considering  both  quality  and  quantity  of  forage,  with  plants  from 
two  to  four  inches  apart  in  the  row. 

SATES  IN  CLOSE  DRILLS. 

The  broadcast  or  close  drilled  method  of  seeding  is  not  used  exten- 
sively by  the  plains  farmer.  On  the  average,  larger  yields  of  forage, 
as  well  as  more  grain,  can  be  produced  in  row  plantings.  The  greater 
reliability  of  row  plantings  in  withstanding  drouth  is  a  good  reason  for 
discarding  the  thicker  method  except  as  a  catch  crop  under  peculiarly 
favorable  conditions. 

The  results  of  rate  tests  of  seeding  both  sumac  and  red  amber  sorgos 
in  close  drills  at  Chillicothe,  where  the  amounts  of  seed  used  varied 


Figure  9.     Cutting  Sumac  Sorgo  in  1914  which  was  seed  at  15  pounds  per 

acre.     The  growth  was  too  tall  and  coarse  to  be  easily 

mowed,  stacked  or  baled. 

from  15  to  75  pound?  per  acre,  show  that  red  amber  produced  the  high- 
est yield  when  seeded  at  45  pounds  and  sumac  at  75  pounds  per  acre. 
In  1913,  an  exceptional ly  dr^'  season,  all  close  drilled  seedings  com- 
pletely succumbed  to  the  drouth,  showing  that  any  thick  seeding  rate 
was  too  thick  for  that  year. 

Since  sorghum  j^eeded  in  this  way  is  usually  handled  like  hay.  the 
fineness  of  growth,  as  well  as  the  total  yield,  is  an  important  item.  The 
tall,  coarse  stalks  usually  produced  from  thin  seedings  are  very  dif- 
ficult to  handle  wlien  cut  with  a  mower.  Considering  both  yield  and 
quality  of  hay  produced,  the  results  at  Chillicothe  indicate  that  from 
60  to  75  pounds  of  seed  should  be  used  when  planted  with  a  grain 
drill.  In  seeding  broadcast,  from  one-third  to  one-half  more  seed  will 
be  required  to  secure  the  same  stand  as  when  seeded  with  a  drill. 
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Daie  Plantings, 

It  is  common  knowledge  that  the  sorghums  do  not  germinate  or 
develop  well  under  the  cool,  damp  conditions  of  early  spring.  It  must 
be  remembered  that  these  crops  are  native  of  a  subtropical  climate  and 
will  reach  their  best  development  in  the  temperate  climate  only  under 
the  warmest  conditions.  The  seed  should  not  be  planted  until  the  soil 
is  warm  enough  to  insure  quick  germination.  There  is  little  argument 
in  favor  of  very  early  planting  except  the  possibility  of  obtaining  two 
crops  in  one  season.  This  is  possible  in  many  parts  of  Texas,  with 
early  maturing  varieties  and  favorable  summer  and  fall  conditions. 
On  the  other  hand,  planting  before  the  soil  becomes  well  warmed  up 
frequently  results  in  poor  germination,  especially  of  the  softer  seeded 
varieties.  This  is  usually  followed  by  a  slow  early  growth  which  allows 
the  weeds  to  take  advantage  of  the  crop. 

The  advantages  of  planting  late,  or  about  July  1  at  Chillicothe,  are 
quick  germination,  rapid  growth  and  heavy  yields  of  excellent  forage. 
On  tlie  other  hand,  the  development  of  sorghums  planted  in  July  is 
sometimes  retarded  by  summer  drouth,  so  that  seed  will  not  fully 
mature  before  frost.  All  things  considered,  the  middle  of  the  possible 
planting  season  affords  most  satisfactory  returns.  At  Chillicothe,  May 
plantings  have  given  the  highest  grain  yields,  while  the  forage  yields 
have  been  consistently  higher  from  plantings  made  on  June  15  and 
July  1.  The  foregoing  is  a  summary  of  three  and  six  years  results  from 
planting  feterita,  railo,  kafir,  and  sumac  and  freed  sorgos  on  the  first 
and  fifteenth  of  each  month  from  April  to  July,  inclusive. 

SUDAN    GRASS. 

Sudan  grass  is  supposed  to  be  native  of  Egypt,  but  may  have  orig- 
inated farther  south  in  Africa.  The  first  introduction  into  this  country 
was  in  March,  1909,  when  one-half  pound  of  seed  called  "garawi"  was 
received  by  the  United  States  Department  of  Agriculture  from  the 
Director  of  Agriculture  and  Lands,  of  the  Sudan  Government,  at  Khar- 
tum, Egypt.  A  portion  of  this  seed  was  planted  at  the  Chillicothe 
Station  that  spring.  The  grass  looked  promising  from  the  first,  and 
its  present  popularity  in  many  States  is  evidence  of  its  adaptability 
and  value  in  this  country. 

Botanically,  Sudan  grass  is  closely  related  to  the  cultivated  sorghums 
with  which  it  crosses  readily  when  the  two  are  planted  close  together. 
Its  close  resemblance  to  Johnson  grass  led  many  farmers  to  mistrust 
it  at  first,  but  it  is  distinctly  an  annual  and  never  develops  the  under- 
ground rootstocks  which  are  the  chief  objection  to  Johnson  grass.  It 
is  a  fine  stemmed,  erect,  leafy  plant,  which  stools  abundantly  and  grows 
from  three  to  five  feet  in  height  when  broadcasted  or  close  drilled.  If 
grown  in  cultivated  rows  and  allowed  to  mature,  it  frequently  reaches 
a  height  of  from  six  to  ten  feet.  At  the  Chillicothe  station  it  attains  a 
height  of  from  two  to  five  feet  when  broadcasted  or  close  drilled.  At 
the  Chillicothe  station  from  two  to  four  cuttings  eliti^'^y^O^W^l  i^ 
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a  season,  depending  upon  rainfall  and  the  time  of  seeding.  Yields  of 
from  four  to  six  tons  of  hay  per  acre  are-  not  unusual  under  favorable 
conditions.  When  planted  in  cultivated  rows,  seed  yields  from  400  to 
800  pounds  per  acre  may  be  expected  in  normal  seasons.  Occasionally 
two  fully  matured  seed  crops  may  be  secured  in  one  season. 

Rate  of  Seeding  for  Hay  Production. 

Sudan  grass  seed  may  be  sown  with  an  ordinary  grain  drill.     Each 
type  cf  drill  should  be  tested  to  determine  how  to  set  the  feed  to  sow 


Figure  10.     Sudan  Grass  at  the  Chillicothe  station 
in  1909.    The  first  grown  in  this  country. 

the  desired  amount.  The  drill  used  at  the  Chillicothe  Station,  set  to 
seed  two  pecks  of  wheat  to  the  acre,  w^ill  sow  about  twenty  pounds  of 
Sudan  grass  seed.  There  is  considerable  difiference  in  Sudan  gras> 
seed,  depending  upon  the  completeness  with  which  it  threshed  out  of 
the  hull.  Table  VI  orives  iwo  vears  results  with  various  rates  of  seed- 
ing  at  the  Chillicothe  Station.  ^  I 
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TABLE  6. 
Yields  of  Sudan  Hay  in  Rate  of  Seeding  Teal  at  ClilUlcotlie  in  1918  and  1914. 


Rate  of  Seeding  in  Pounds  Per  Acre. 

Yield  in  Tons  per  Acre 
1913              1914 

10 

4.31 

15 ... 

1.51 
1.26 

5.57 

20 

5.01 

25 

5.17 

30 

.70 

35 

4.84 

40 

.68 

In  1913  the  drouth  was  so  severe  that  only  two  cuttings  of  hay  were 
secured  and  hoth  of  these  were  light.  It  was  noticeable,  however,  that 
under  these  conditions  the  thickest  seedings  suffered   worst  and  pro- 


-4 

mm 

...  j--»^ 

■^^^                                           \       •  ■  l^*'''fc"V                                        '  ■  •    -      "^  •■       V                                                          1 
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Figure  11.    First  cutting  of  Sudan  Grass  for  hay  at  the  Chillicothe 
station  in  *1914.  ] 

duced  correspondingly  ler^s.  The  season  of  1914  was  very  favorable 
and  seeding  rates  produced  good  yields,  with  those  of  fifteen  pounds  per 
acre  as  the  best.  The  variation  in  stand  due  to  different  rates  of  seed- 
ing is  very  marked  when  the  grass  first  comes  up,  but  gradually  be- 
comes less  noticeable  beeawFe  of  the  stooling  habit  of  the  plant.  The 
thinner  seedings  produce  a  taller,  coarser  growth  and  not  as  good 
quality  of  hay  as  is  secured  from  seeding  twentv  pounds  or  more  per  acre. 

Date  of  Seeding  for  Hay  Prodtiction. 

In  this  experiment  it  was  planned  to  sow  duplicate  plats  on  approxi- 
mately the  first  and  fifteenth  of  each  month  from  April  to  July,  inclu- 
sive. The  following  tal)le  gives  the  number  of  cuttings  and  yields 
secured  in  1913  :ind  1914. 
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TABLE  7. 

Namb«r  of  Cvttlnfs  and  Total  Yield  of  Svdan  Hay  Secured  From  Varlou  Dates  ef  Plaadag 

in  191S  and  1914. 


Date  of  Seeding. 

Number  of  Cuttings. 

ToUl  Yield  of  Hay  in 
Tons  per  Acre. 

1913 

1914 

1913 

1914 

Aprils 

3 
2 
2 
2 

1 
1 
1 
0 

3 
3 
3 

* 
• 
2 
2 
2 

l.W 
.97 

1.62 

1.50 
.44 
.62 

1.11 
.00 

5.75 

April  15 

5.09 

May  4 

4.72 

May  17 

June  3 

June  15 

3.37 

July  2 

3.45 

July  15 

3.18 

♦Unfavorable  weather  conditions  prevented  seeding  on  or  near  these  dates. 

This  experiment  has  not  been  continued  long  enough  to  warrant  the 
drawing  of  definite  conclusions.  It  may  be  noticed,  however,  that  in 
1914  hvo  cuttings  were  secured  from  plantings  made  as  late  as  July  13- 
Th  is  wa?  under  very  favorably  moisture  conditions  of  summer  and  fall, 
as  se€d  sown  on  the  same  date  in  1913  failed  to  germinate  until  Sep- 
tember. Tl\e  seedings  of  April  1  have  been  affected  similarly  to  plant- 
ings of  sorghums  on  this  dnte  and  are  characteri?.ed  by  poor  germma- 
tinn,  slow  ;rrowth  and  many  ween?  in  the  fir^t  crop  of  hay. 


Figure   12.     Millet    (small  bale).     Sudan  Grass    (large  bale). 

Showing  comparative  yields  of  Millet  and  Sudan  Grass  at  Chillioothe  for  a 

period  of  three  years. 

Method  of  Planting, 

Eow  plantings  of  Sudan  grass,  24  and  40  inches  apart,  have'  pro- 
duced about  the  same  yield  of  hay  as  the  close  drilled  plats,  but  it  is 
coarser  and  not  of  as  good  quality.  Row  plantings  produced  consider- 
ably more  seed  to  the  acre  than  the  drilled  plats.     The  seed  crop  in 
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rows  is  easily  harvested  with  a  row  binder,  or  if  not  too  tall,  can  be 
cut  with  a  grain  binder  cutting  two  rows  at  a  time. 


MILLET. 

Since  1908  variety  tests  with  millet,  both  in  plats  and  in  nursery 
rows,  have  been  made.  The  results  of  this  work  have  served  to  elim- 
inate all  but  a  few  numbers  from  the  list  of  valuable  varieties. 

The  Proso  millets  and  those  belonging  to  the  barnyard  group  have 
proved  to  be  of  little  or  no  value,  being  non-resistant  to  drouth  and 
poorly  adapted  to  conditions. 

Certain  numbers  of  pearl  millet  have  produced  heavy  crops  of  forage 
in  seasonable  years,  but  they  do  not  compete  with  the  sorghums  in 
yield  and  quality  of  forage. 

The  common  or  foxtail  millets  {Setaria  Italica)   are  the  only  ones 


Figure  13.     Sudan  Grass  in  40-inch  cultivated  rows. 
Photograph  taken  when  seed  was  ripe. 

that  seem  to  have  any  promise  in  this  section.  In  this  group  belong 
such  varieties  as  Kursk,  Goldmine,  Hungarian,  Turkestan  and  German. 

Kursk  is  the  earliest  of  these  varieties,  maturing  in  62  days  in  1914. 
It  produces  a  good  yield  of  seed,  but  makes  such  a  short  growth  that 
the  hay  yield  is  always  light. 

Goldmine  is  a  fine-stemmed  variety  with  short,  compact  heads,  and 
produces  fair  crops  of  both  hay  and  seed.  It  is  at  least  a  week  later 
than  Kursk  and  grows  from  six  to  ton  inches  taller.  It  would  be 
useful  for  sowing  as  a  catch  crop. 

Hungarian.  Several  numbers  of  this  variety  have  been  tested.  They 
are  similar  to  Goldmine  in  length  of  season  and  height  of  growth,  but 
do  not  yield  as  much  hay. 

Turkestan  (S.  P.  I.  No.  20,694)  has  consistently  been  a  high  yielder 
of  a  good  quality  of  hay.     The  chief  objection  to  iiJl^feeS'SfieitjDawite 
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lateness,  as  it  requires  from  107  to  120  days  to  mature  a  crop  of  seed. 
Thus  it  is  sometimes  injured  more  by  drouth  than  the  earlier  varieties. 
There  are  two  strains  of  S.  P.  I.  Xo.  20,694,  one  having  white  seed  and 
the  other  red  seed.  The  red  seeded  type  is  later  than  the  white  seeded, 
but  produjces  a  better  yield  and  quality  of  hay.  A  newer  variety  of 
Turlcestan  (S.  P.  J.  No.  29,001)  is  earlier  in  maturing  than  Xo.  20,694, 
and  looks  quite  promising. 

German  millet  is  also  late  in  maturing  and  coarser,  so  that  the  hay 
is  not  as  good  quality  as  Turkestan. 

Millets  have  little  place  in  the  farming  systems  of  the  Southwest 
except  as  catch  crops.  Used  in  this  way  they  may  furnish  a  valuable 
addition  to  the  season's  hay  crop.  Compared  with  Sudan  grass  at 
Chillicothe,  the  best  varieties  of  millet  have  produced  about  one-third 
the  amount  of  hay  for  the  seas<m.  They  are  not  as  drouth  resistant 
as  Sudan  grass,  and  the  hay  produced  is  of  poorer  quality. 

ANNUAL   LEGUMES. 

Work  with  annual  legumes  was  started  in  1905,  and  each  year  since 
a  number  of  varieties  of  cowpeas,  soybeans  and  other  annuals  have 
been  tested  in  either  plats  or  nursery  row.  The  object  of  this  work 
has  been  to  find  varieties  adapted  to  this  countr}'  and  which  would 
produce  the  heaviest  crops  of  forage  or  the  largest  amount  of  growth 
for  plowing  under  as  green  manure  crops.  In  this  connection,  the 
seeding  habits  of  the  plants  have  been  studied,  as  some  varieties  have 
been  found  which  withstand  drouth  quite  well  and  produce  fair  crop« 
of  hay,  but  which  seldom  form  seed.  The  Dolichos  varieties  {DoUchos 
hiflorous  aud  Dolichos  lahlab)  and  moth  bean  (Phaseohis  aconitifoUus) 
belong  to  this  class.  The  failure  to  produce  seed  is  considered 
quite  an  objection  to.  the  crop  since  seed  would  have  to  be  imported 
every  year  for  planting. 

The  forage  yields  of  annual  legum.es  have  as  a  rule  been  rather  light, 
so  that  as  a  hay  proposition  alone  they  would  hardly  be  considered 
profitable  crops.  Seed  yields  have  also  been  low  and  at  the  present 
demand  for  seed  and  the  facilities  which  the  average  farmer  has  for 
harvesting  and  threshing,  there  would  be  little  profit  from  this  source 
alone.  Xone  of  the  annual  legumes  have  proved  to  be  good  money  crop^ 
on  the  kind  of  soil  that  has  been  devoted  to  this  work  at  the  Chillicothe 
Station.  The  more  sandy  soils  in  this  locality  produce  much  better 
crops  of  cowpeas  and  peanuts  than  the  Station  soil,  and  by  some  sys- 
tem of  cooperative  growing  and  handling,  these  might  be  made  profitable 
market  cro|>s.  But  until  farmers  realize  more  fully  the  importance  of 
crop  rotalions  and  soil  improvement  by  means  of  leguminous  crops, 
their  production  will  not  be  extensive.  As  a  pasture  crop  furnishing  a 
highly  nutritious  feed  and  for  soil  improvement  and  crop  rotation  pur- 
pose^, the  annual  legume!^  should  be  given  a  place  in  the  cropping  sys- 
tem of  e^erv  farm.  Some  farmers  plant  cowpeas  in  alternate  rows 
with  corn,  and  after  the  corn  is  harvested  turn  live  stock  into  the  field 
to  pasture  off  the  com  stalks  and  cowpeas.     The  advantages  of  this 
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method  are:  excellent  pasture  in  the  fall  and  soil  enriched  by  the 
legundnous  crop. 

COWPEAS. 

The  best  varieties  of  cowpeas  have  been  better  producers  than  any 
other  kind  of  annual  legume  tested  at  the  Chillicothe  Station.  They 
have  consistently  produced  higher  yields  of  hay  and  seed  than  soybeans, 
and  furnish  a  better  quality  of  forage. 

A  number  of  the  best  varieties  of  cowpeas,  together  with  brief  de- 
scriptive notes  of  each,  will  be  given  immediately  following. 

Early  Buff. — This  is  one  of  the  earliest  varieties  yet  tested  and  is  a 
fairly  heavy  seed  producer.  It  has  produced  some  peas  when  other 
varieties  failed,  because  of  drouth.  The  forage  yield  is  light,  due  to  the 
small  growth  of  semi-bushy  plants.  The  peas  are  light  buff  in  color 
and  are  excellent  for  table  use,  so  are  suitable  for  garden  as  well  as 
field  production. 

Brabham, — ^The  Brabham  embodies  characteristics  almost  the  opposite 
of  the  Early  Bufif,  producing  a  heavy  growth  of  vine.  It  has  been  con- 
sistently the  heaviest  hay  yielding  variety  tested.  The  vine  growth  is 
mostly  erect,  making  it  easily  cut  with  a  mower.  It  is  late  in  maturing 
compared  with  the  Early  Buff,  and  is  a  light  seed  producer. 

The  Iron  cowpea  is  similar  in  habit  to  the  Brabham,  but  has  a  rather 
more  spreading  habit  and  is  not  as  heavy  a  hay  yielder. 

The  Groit,  New  Era  and  Red  Ripper  are  all  excellent  all-round  vari- 
eties, producing  good  yields  of  both  forage  and  seed.  The  New  Era  is, 
perhaps,  a  better  drouth  resister  than  any  of  the  others,  but  under 
favorable  conditions  the  Groit  has  produced  the  best  yields.  These 
varieties  all  grow  more  or  less  erect,  depending  upon  the  amount  of 
growth  produced.     The  heavy  growth  makes  the  habit  more  pr9cumbent. 

The  Coffee  variety  has  been  one  of  the  heaviest  seed  producers  and 
also  makes  a  good  growth  of  vine,  but  is  difficult  to  harvest  because  of 
its  procumbent  habit. 

SOYBEANS. 

Soybeans  are  relished  more  by  rabbits  than  any  other  kind  of  legume, 
and  experiments  with  this  crop  have  frequently  been  ruined  by  the 
attacks  of  these  animals.  In  some  years  the  plants  have  been  eaten 
off  almost  as  soon  as  they  came  up,  and  were  kept  eaten  down  during 
the  season.  The  crop  is  of  questionable  value  in  this  country  for  the 
reason  just  stated. 

In  seasons  when  soybeans  have  reached  maturity  they  have  not  been 
equal  to  cowpeas  in  either  yield  or  quality  of  hay.  Some  of  the  best 
varieties  are  Chiquita,  Mammoth,  Cloud  and  Jet  for  forage,  while  the 
Haberlandt  is  a  heavy  seed  producer.  It  is  very  dwarf  and  forms  pods 
in  a  large  cluster  close  to  the  main  stem.  It  would  be  suitable  to  plant 
and  pasture  with  ho^rs,  allowing  them  to  harvest  the  seed  when  ripe. 
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OTHER  ANNUAL  LEGUMES. 

Many  other  annual  legumes,  including  moth  beans,  Mung  beans,  hya- 
cinth beans,  tepary  beans  and  .chick  peas,  have  been  grown  for  one 
season  or  more.  All  of  these  are  inferior  to  cowpeas  in  either  forage 
or  seed  yield,  or  both,  or  in  quality  of  hay,  and  are  not  considered  worth 
planting  in  this  locality  in  preference  to  cowpeas. 

Experiment  plantings  of  peanuts  have  been  made  neariy  every  year 
and  forage  yields,  as  a  rule,  have  been  quite  satisfactory.  Peanuts  com- 
pare very  favorably  with  cowpeas  in  this  respect.  The  small  Spanish 
and  Tennessee  Red  varieties  have  proved  to  be  the  best  of  a  large 
number  of  varieties  tested. 

ALFALFA. 

Experiments  with  alfalfa  have  been  given  a  prominent  place  in  the 
Station  work  since  its  establishment  in  1905.  Seventeen  varieties  of 
alfalfa  were  planted  June  1,  1905,  in  plats  one  rod  square.  This 
alfalfa  was  harvested  for  hay  during  the  next  three  seasons,  with 
excellent  results.  Table  7  shows  the  yields  secured  from  these  plats, 
calculated  in  pounds  per  acre. 


TABLE  7. 


Ha7  Yields  of  Variely  Alfalfa  Plata  at  ChlUlcothe  In  1908,  1907  and  1908  Tofath 
Average  Yield  for  the  Three  Year*. 

•r  with  the 

S.  P.  I. 
No. 

Name. 

Yield  in  Pounds  per  Acre. 

Average. 

1906 

1907 

1908 

13440 

Kansas,  now  irriiiatcd 

lOOSO 

m20 

mm 
.SI  GO 

7SS0 

mm 

7  140 
7!.>.I0 
7010 

t^a^o 

6320 

*^c>?j0 
UiiO 

5280 

7360 

5760 

4160  • 

46^0 

5120 

5S20 

3840 

39-20 
49tKt 
5760 

43:ao 

5440 
4160 
4240 
I7fi0 

5410 
3040 
J  720 

52.^0 
83.20 
61 60 
49tiO 
6640 
8240 
.   4060 
371)0 
4C40 
6880 
3680 
4800 
4000 
44«0 
1920 
5600 
5*J>0 
4480 
6€^V0 
6&iiO 
6080 

6880 

13521 
134S9 

Algeria 

Wyoming 

8533 
7186 

13542 
13436 
13547 
13544 
13545 
13564 
13439 

Provence 

Ontario 

Italy 

Fnnce 

France 

Peru 

Kansas  (irrigated) 

6133} 

6480 

7173 

6186 

5093 

13541 
13433 
13520 
13486 
13543 
13519 

France 

Minnesota 

Germany 

Utah 

5226 
5866 
5086 

5493 
4133 

5680 

9359 
13745 

•Arkestan 

13753 

lUly 

mo 

14972 

Ecuador 

4960 

13436 

Canada 

4400 

This  table  shows  Kansas,  Wyoming  and  Algeria  varieties  to  be  con- 
sistently good  producers.  The  cuttings  were  made, as  nearly  as  pos- 
sible when  the  alfalfa  was  one-third  in  bloom,  and^  weights  were  taken 
as  soon  as  the  hay  was  cured  sufficiently  to  stack.  In  1906  five  cuttings 
were  secured;  in  1907,  three,  and  1908,  five. 

In  the  fall  of  1908  these  plats  were  thinned  to  18  and  30-inch  rows 
for  the  purpose  of  getting  seed  yields  from  this  method.  The  plats 
were  cultivated  in  1909,  but  owing  to  the  -poor  season  only  two  light 
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crops  of  hay,  and  no  seed,  were  secured.  In  1910,  however,  fair  seed 
yields  were  obtained  from  these  plats. 

With  the  relocation  of  the  station  in  1911,  new  plantings  of  both 
row  and  close  drilled  methods  were  made  in  one-tenth  acre  plats,  using 
the  six  most  promising  varieties  from  the  previous  experiment.  On 
account  of  the  dry  season  no  stands  were  secured.  Plantings  were  made 
again  in  September,  1911,  which  germinated  to  a  stand  and  started  off 
well,  but  were  winter-killed.  Plantings  made  in  1912  were  also  failures, 
so  that  the  two  years  work  was  of  little  value. 

Row  and  close-drilled  plantings  were  made  in  the  spring  and  again 
in  the  fall  of  1913,  with  fair  results.  This  being  a  very  dry  season 
no  cuttings  of  any  importance  were  secured  from  the  spring  plantings. 
Fall  plantings  made  an  excellent  start,  but  suffered  some  winter-killing. 
The  following  table  gives  1914  yields  of  plats,  comparing  row  and 
close  drilled  plantings. 


TABLE  8. 

, 

Method  of  S«edin«. 

Number  of  Crops 
in  1914. 

ToUl  Yield  for 

Season  in  Tons 

per  Acre. 

CloM  drillt  (uncultivated) 

5 
5 
5 

2.25 

Close  diilli  (cultivated) 

2.25 

Rows  42  inches  (cultivated) 

1.31 

The  row  plantings  are  not  considered  desirable  for  hay  production  in 
this  locality  for  the  following  reasons:  (1)  the  yield  is  much  lighter 
than  from  broadcast  stands,  except  in  periods  of  extreme  drouth;  (2) 
if  the  rows  are  not  cultivated  weeds  fill  up  the  space  between  them,  and 
if  cultivated,  the  loose  soil  and  spreading  growth  of  the  plants  make 
mowing  difficult  and  considerable  loose  dirt  rakes  up  with  the  hay. 

In  1907  plantings  were  made  to  determine  the  value  of  inoculation 
of  alfalfa.  Solutions  were  used  to  inoculate  seed  for  two  plats,  and 
soil  for  two  plats,  while  two  others  received  no  inoculation.  There  was 
no  noticeable  difference  in  the  behavior  of  the  different  plats,  and 
nodules  wei:e  found  on  the  roots  of  plants  in  all  plats.  One  cutting  of 
hay  was  secured  that  season  with  yields  slightly  in  favor  of  the  seed 
inoculated  plats.     The  yields  were  as  follows: 

Seed  inoculated  (solution)   1640  pounds  per  acre. 

Soil  inoculated  (solution)  1490  pounds  per  acre. 

Check  plat  (not  inoculated)  1430  pounds  per  acre. 

The  acreage  of  alfalfa  in  this  part  of  the  country  has  increased 
rapidly  during  the  last  ten  years.  Most  of  the  successful  fields,  how- 
ever, are  on  land  adjacent  to  rivers,  creeks  or  draws.  Under  these  con- 
ditions the  crop  is  very  profitable  and  produces  from  three  to  five  cut- 
tings each  year.  On  upland  the  seasons  are  frequently  so  dry  that  the 
hay  yields  of  alfalfa  are  verv  light.  In  this  case  it  would  be  more 
profitable  to  utilize  the  alfalfa  by  pasturing,  since  a  large  amount  of 
feed  may  be  grazed  off  when  the  growth  is  too  short  fi9giPgSt|^1jM)i2lt: 
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miscellaneous  crops. 
Vetches, 

Thirty-two  varieties  of  vetches  were  planted  in  the  spring  of  1906, 
but  very  few  of  these  reached  a  height  of  ten  inches,  and  only  three  or 
four  put  out  blooms.  Fifty  varieties  were  seeded  again  in  the  fall, 
along  with  oats,  rye  and  barley.  These  made  a  good  start,  but  all  either 
partly  or  entirely  winter-killed.  A  plat  of  hairy  vetch  sown,  with  jMts 
in  the  fall  of  1908,  lived  through  the  winter,  but  made  very  little 
growth  in  the  spring. 

After  those  trials  the  vetches  were  considered  to  have  so  little  promise 
in  this  section  that  further  plantings  have  not  been  made. 

Sunflowers. 

Mammoth  Russian  sunflowers  have  been  planted  several  seasons,  and 
in  1914  produced  a  good  crop  of  large,  well  filled  heads.  This  crop, 
however,  seems  to  be  subject  to  the  attacks  of  more  insects  than  any- 
thing else  planted  here.  Two  years  the  crop  has  been  completely  de- 
stroyed by  insects  that  girdled  the  stems  either  just  below  the  head, 
causing  it  to  fall  off,  or  just  above  the  ground,  killing  the  entire  plant. 

SUMMARY. 

(1)  The  forage  crop  experiment  station  at  Chillicothe  was  estab- 
lished in  1905,  and  has  been  operated  since  by  the  United  States  De- 
partment of  Agriculture  and  the  Texas  Experiment  Station,  in  co- 
operation. 

(2)  Limited  funds  on  the  part  of  the  Texas  Experiment  Station 
made  it  necessary  for  this  Station  to  be  operated  on  rented  land  imtil 
1914. 

(3)  While  the  Chillicothe  Station  has  operated  under  many  dif- 
ficulties it  has  accomplished  a  great  deal  in  the  introduction  and  testing 
out  of  new  forage  crops.  Feterita,  Sudan  grass  and  other  new  and 
valuable  sorghums  entered  this  State  through  this  Station,  and  although 
funds  have  been  very  limited,  the  results  have  been  worth  many  times 
the  amount  expended  to  the  farmers  of  the  State. 

(4)  Rainfall  records  for  the  ten-year  period  included  in  this  report 
show  the  mean  annual  rainfall  to'  be  25.03  inches.  May,  June,  July  and 
October  ordinarily  have  the  heaviest  rainfall.  The  precipitation  during 
any  one  year  is  likely  to  vary  widely  from  the  normal. 

(5)  The  work  conducted  thus  far  has  been  toward  determining: 

(a)  The  adaptability  of  varieties  to  conditions  and  their  relative 
value*  for  the  farmers. 

(b)  The  introduction  of  new  varieties  or  strains. 

(c^     The  improvement  of  the  most  promising  varieties, 
(d)     Methods  ;ind  dates  of  planting  productive  of  highest  yields. 
(0)     Experiments  in  which  different  varieties  of  grain  sorghums  have 
been  compared  show  that  the  kafirs  outyield  the  milos  in  both  forage 
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and  grain  in  favorable  seasons,  but  that  in  seasons  of  poor  growing 
conditions  milo  and  feterita  are  both  more  productive  than  kafir.  An 
eight-year  average  shows  kafir  to  have  produced  higher  forage  yields 
than  milo,  but  a  lower  average  yield  of  grain.  It  seems  to  be  a  fact 
that  in  order  to  secure  the  qualities  which  are  ordinarily  termed  "drouth 
resistance,''  it  is  necessary  to  sacrifice  something  in  yield  in  good  seasons. 
In  other  words,  the  most  drouth-resistant  varieties  of  kafir  do  not 
respond  to  abundant  moisture  in  the  same  proportion  that  many  of 
the  common  or  standard  varieties  do. 

(7)  A  dwarf  selection  of  feterita,  F.  C.  I.  No.  811,  has  consistently 
produced  higher  yields  at  Chillicothe  than  the  original  strain,  S.  P.  I. 
No.  19,517.  It  is  earlier,  more  dwarf  and  more  uniform  in  height  at 
time  of  ripening.  The  kaoliang  varieties  seem  to  be  of  little  impor- 
tance to  this  section,  as  the  stalk  is  dry  and  pithy  and  the  grain  yield 
not  equal  to  milo,  feterita  or  kafir.  Meal  made  from  kaoliang  grain 
has  an  excellent  flavor  when  used  for  pancakes,  muffins,  and  so  forth, 
and  the  crop  may  come  to  have  some  special  value  as  human  food. 

(8)  The  amber  sorghums  produce  a  good  quality  of  hay  when  sown 
broadcast  or  close  drills,  and  being  early  maturing  varieties,  produce 
well  under  limited  moisture  conditions.  The  sumac  or  red  top  sorgo, 
imder  favorable  growing  conditions,  produces  much  larger  yields  than 
the  ambers,  but  unless  planted  thickly  the  stems  may  be  somewhat  too 
coarse  for  hay.  The  honey  and  the  gooseneck  sorgos  are  tall-growing 
varieties  suitable  for  syrup  making  and  for  ensilage.  The  quality  of 
hay,  however,  is  somewhat  inferior  to  that  of  amber  and  sumac. 

(9)  Rate  and  date  plantings  of  sorghums  have  shown,  in  general, 
that  the  grain  sorghums  produce  highest  yields  of  both  forage  and  grain 
with  a  stand  of  one  plant  every  four  to  eight  inches  in  the  row.  Sorgos 
have  produced  best  yields,  considering  both  quality  and  quantity  of 
forage,  with  plants  from  two  to  four  inches  apart  in  the  row.  It  should 
be  borne  in  mind,  however,  that  the  rate  of  seeding  that  will  give  the 
highest  average  yield  for  a  period  may  frequently  be  too  thick  to  give 

.  the  maximum  yield  in  a  given  year,  and  that,  therefore,  planters  should 
bf-  cautious  in  approaching  the  seeding  rates  which  will  give  the  highest 
average  yield. 

(10)  Sumac  and  red  amber  planted  in  close  drills  have  shown  best 
hay  yields  when  seeded  at  75  and  45  pounds  to  the  acre,  respectively. 

(11)  Since  sorghum  is  a  subtropical  crop,  very  early  plantings  are 
not  recommended.  Plantings  made  from  April  15  to  May  15  have 
given  highest  grain  yields.  The  highest  forage  yields  have  been  had 
from  plantings  made  from  June  15  to  July  1. 

(12)  Sudan  grass  has  produced  best  hay  yields  when  planted  at 
15  pounds  of  seed  to  the  acre  in  close  drills. 

(13)  A  date  of  seeding  test  with  Sudan  grass,  although  conducted 
for  a  limited  time,  indicates  that  very  early  planting  is  not  productive 
of  high  yields.  Medium  early  plantings  have  given  the  largest  number 
of  cuttings  and  the  largest  yields  of  cured  hay.  Sudan  grass  has  been 
found  to  produce  considerably  more  seed  in  cultivated  rows  than  in 
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drilled  plats.  Hay  yields  have  been  about  the  same  in  close  drills  and 
in  cultivated  rows  with  a  better  quality  of  hay  produced  in  close  drills. 

Several  millets  have  been  gro'WTi.  While  all  seem  inferior  to  Sudan 
grass  for  hay  purposes,  the  Turkestan  has  been  found  a  very  high 
pelder  and  a  producer  of  a  good  quality  of  hay.  The  pearl  millet, 
Kursk,  Goldmine,  Hungarian  and  others  are  much  inferior  to  Turkestan 
for  forage  purposes. 

Of  the  annual  legumes  suitable  for  crop  rotation,  the  cowpea  is  one 
of  the  best.  The  Early  Buff,  the  Brabham,  Iron,  droit.  New  Era  and 
Bed  Bipper  are  all  excellent  varieties.  The  New  Era  and  the  Early 
Buff  are  perhaps  the  best  seed  producers  under  limited  moisture  con- 
ditions. Under  more  favorable  conditions  the  Groit  has  been  found  a 
good  yielder  of  both  forage  and  seed.  A  number  of  soybeans  have  been 
tested,  but  little  results  have  been  secure^  owing  to  depredation  of  rab- 
bits. Some  of  the  best  varieties  grown  to  maturity  have  been  the 
Chiquita,  Mammoth,  Cloud  and  Jet  for  forage  purposes,  while  the 
Haberlandt  has  been  found  a  heavy  seed  producer. 

A  test  of  a  number  of  varieties  of  alfalfa  have  shown  Kansas,  Wyoming 
and  Algeria  alfalfas  good  producers.  Close  drill  seedings  have  shown 
better  hay  yields  than  seedings  in  rows  42  inches  apart. 

Inoculation  tests  conducted  in  1907  showed  only  a  slight  difference 
in  yield  in  favor  of  inoculation.  However,  nodules  were  found  on  all 
plants  whether  inoculated  or  not.  Artificial  inoculation  is  not  recom- 
mended here,  as  undoubtedly  the  benefits  had  are  very  slight  and  will 
be  apparent  only  the  first  season. 

Some  fifty  varieties  of  vetches  have  been  tested  and  none  have  been 
found  suited  to  this  section. 

Sunflowers  have  been  planted  with  a  view  to  determining  the  value 
of  the  cro])  for  conditions  here.  Besults  have  shown  this  crop  subject 
to  the  attack  of  more  insects  than  any  other  crop  planted  on  the  farm. 
It  is  not  considered  profitable  here. 
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THE  PRODUCTIVE  VALUES  OF  SOME 
TEXAS  FEEDING  STUFFS. 


BY 

G.  S.  FRAPS,  Ph.  D.,  Chemist  ix  Charge;  State  Chemist. 


The  value  of  a  feeding  stuff  for  feeding  purposes  depends  upon  several 
things.  These  include  its  bulk,  it^  palatability,  its  ash  content,  its  suit- 
ability to  the  animal,  its  vitamine  content,  its  digestible  protein  and 
its  productive  value.  The  most  important  of  these  from  the  point  of 
animal  nutrition  are  the  digestible  protein  and  the  productive  value. 

DEFINITION    OF    TERMS. 

Digestible  Protein, — Protein  is  the  constituent  of  the  feed  which  is 
used  to  form  lean  meat,  muscle,  skin,  hair,  and  similar  portions  of  the 
body,  secretions  of  the  body  which  are  necessary  for  life,  and  to  replace 
and  repair  animal  tissue.  The  protein  is  equal  to  nitrogen  multiplied 
by  6.35. 

The  digestible  protein  is  that  which  is  digested  and  absorbed  during 
the  passage  of  the  food  through  the  animal  body.  The  digestible  protein 
represents  the  capacity  of  the  food  to  furnish  material  for  the  production 
of  lean  meat,  or  for  the  repair  or  replacement  of  the  tissues  of  the 
animal  body. 

It  is  made  up  of  a  variety  of  constituents  and  varies  in  character  in 
the  different  feeding  stuffs.  In  the  same  feeding  stuff,  there  are  usually 
several  different  kinds  of  chemical  compounds  in  the  protein.  The 
proteins  of  some  feeding  stuffs  appear  to  lack  part  of  the  essential  con- 
stituents for  the  proper  replacement  or  the  repair  of  the  animal  tissues, 
and  for  this  reason  are  not  as  effective  as  they  should  be.  The  investiga- 
tions along  this  line  are  not  yet  sufficiently  definite  to  permit  satisfactory 
statements  with  regard  to  the  qualities  of  different  protein  constituents 
in  feeding  stuffs. 

Productive  Value. — Productive  value  means  the  value  of  the  feeding 
stuff  to  furnish  the  material  for  heat,  for  work,  or  for  the  production 
of  fat.  Protein,  when  digested,  may  be  burned  for  the  production  of 
heat,  or  energy,  or  its  nitrogen  may  be  split  off  and  the  residue  used  for 
the  formaticfn  of  fat.  Fats,  when  digested,  may  likewise  be  used  for 
heat  or  energy,  or  may  be  stored  up  for  fat.  The  same  is  true  of  the 
constituents  of  the  nitrogen-free  extract  and  of  that  portion  of  the  crude 
fiber  which  is  digested. 

The  work  of  digestion  consumes  a  certain  amount  of  energy  which 
must  be  furnished  from  that  of  the  feed  digested.  Energy  is  also  used 
for  metabolic  changes  consequent  on  the  digestion  of  the  food.  The 
energy  left  after  these  uses  are  provided  for  may  be  used  for  productive 
purposes,  and  this  is  what  we  term  the  productive  valu#^Sf^4^^fe^ 
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stuff.  It  is  the  value  of  a  feed  for  the  purpose  of  producing  fat,  after 
all  of  the  requirements  consequent  on  the  consumption  of  the  food  have 
been  deducted.  The  fat  may  be  burned  for  heat  or  used  for  work,  or 
for  material  production  of  fat  or  milk. 

Feeding  stuflfs  vary  considerably  in  the  amount  of  loss  in  the  processei 
consequent  upon  digestion.  For  example,  the  digested  constituents  of 
high  grade  cotton  seed  meal  have  a  full  value  for  the  production  of  fat, 
but  the  digested  constituents  of  wheat  straw  have  only  one-fifth  the  value, 
pound  for  pound,  of  those  of  cotton  seed  meal.  Feeding  stuffs  rich  in 
crude  fiber  suffer  a  great  loss  in  digestion,  and  the  productive  value  is 
consequently  lowered. 

The  productive  value  is  calculated  from  the  results  of  tests  with 
various  feeds,  in  which  the  animal  is  first  fed  a  measured  ration  8ufl5eient 
to  form  a  little  fat  and  the  quantity  of  fat  determined.  Then  the 
animal  is  fed  the  same  ration  with  the  addition  of  the  feed  to  be 
studied,  and  the  quantity  of  fat  again  measured.  The  additional  quantity 
of  fat  produced  is  due  to  the  addition  of  the  feed  to  be  studied  and  rep- 
resents its  fat  producing  power. 

Ash  of  feeding  stuffs  is  particularly  important  in  growing  animals, 
as  it  is  necessary  for  the  formation  of  bone,  and  certain  portions  of  it 
are  also  required  for  the  blood. 

Viiamine^  are  substances  which  are  believed  essential  in  the  life  of  the 
animal,  some  of  which  appear  to  be  absent  from  highly-milled  materials 
or  from  their  by-products.  For  example,  they  are  not  present  in  polished 
rice.  They  are,  however,  present  in  seeds  and  in  meat,  and  in  the  leaves 
of  plants.  It  is  believed  there  are  two  different  groups,  and  that  one 
group  is  present  in  the  seeds  and  another  present  in  the  leaves.  The 
relation  of  this  matter  to  animal  feeding  requires  furthel'  investigation. 
At  present  the  matter  appears  of  significance  chiefly  in  connection  with 
pigs,  although  possibly  in  connection  with  breeding  animals. 

DIGESTION    EXPERIME^JTTS. 

The  productive  values  and  the  values  for  the  digestible  protein  in  this 
bulletin  have  been  calculated  from  the  results  with  digestion  experiments 
on  sheep.  The  method  of  conducting  the  experiments  is  the  same  as 
that  described  in  Bulletins  147  and  166  of  this  Station.  The  production 
coefficients  were  calculated  as  described  in  our  Bulletin  185.  Details 
of  the  experiments  are  given  in  tables  in  the  back  of  this  bulletin  or  in 
connection  with  the  feeds  described. 

DESCRIPTION   OF  THE  FEEDS   AND   DISCUSSION   OF   RESULTS. 

The  composition  of  the  feeds  used  and  their  average  composition  arc 
shown  in  Table  1,  together  with  the  digestible  protein  and  the  productive 
value  of  the  feed.  The  coefficients  of  digestibility  are  given  in  Table  ^ 
Table  3  contains  the  production  coefficients  of  the  various  feedings  stufe. 
A  discussion  of  the  individual  feeding  stuffs  is  giyen  belo^P^^^^ 
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Acuff  Sorghum  Fodder  Used  in  Experiment  81. 

This  was  grown  at  Substation  No.  8,  Lubbock,  Texas.  The  stalks 
averaged  ^  to  f  of  an  inch  in  diameter  at  the  butt  end.  There  were  no 
heads.    This  is  a  grain  sorghum  type. 

The  experiment  shows  that  it  has  almost  the  same  feeding  value' as 
kafir  fodder  (D.  E.  79)  and  less  than  milo  fodder. 

Alfalfa  Hay, 
Alfalfa  used  in  Digestion  Experiment  48 ;  sample  No.  8227-8 :     This 


hay  was  purchased  in  Bryan,  Texas, 
tained  some  dead  stems. 


It  was  of  fair  quality,  but  con- 


TABLE  2.     COEFFICIENT  OF  DIGBSTIBIUTT  OF  FEEDS. 
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1143S-9 
8227-8 
8316-7 
9537-8 

8406-7 

10981-2 

8168-9 
9726-7 
8108-9 
8318-9 

11127-8 
8742-3 

11299-300 

9949-50 


8590-1 

9733-4 
11352-3 


8002-3 
8275-6 


7975-6 

7964-5 

9814-5 

11212-3 

11232-5 


9748-9 

7724-5 

9337-8 

11504-5 


8245-6 


Acuff  sorgo  forage,  D.  £.  81 

Alfalfa  hay,  average 

Alfalfa  hay,  D.  E.  48.  53  (48) 

D.  E.  53. 


Alfalfa  hay.  D.  E.  54.  58  (54). 
D.  E.  58. 


Alfalfa  hay,  D.  E.  63. 
D.  E.  68. 


Corn  chops,  average 

Argentine  corn,  chopped,  D.  E.  56 

Bermuda  hay,  average 

Bermuda  hay,  D.  E.  72 

Corn  silage,  dent  mature,  average 

Com   ilage,  D.  E.  46 

Cottonseed,  D.  E.  65 

Dolichos  lablab  hay.  D.  E.  45 

Feterita  seed,  D.  E.  55 

Fetcrita  fodder,  D.  E.  74 

Jack  bean,  chopped,  D.  E.  59 

Kafir  forage,  D.  E.  79 

Kafir  fodder,  average 

Kafir  fodder,  immature  heads  and  stalk, 

D.  E.  70 

Kafir  heads,  average 

Milo  head  chops,  average 

Milo  head  chops,  white  and  yellow,  D. 

E.  57 

Milo  head  chops.  D.  E.  66 

Milo  forage,  D.  £.  80 

Milo  fodoer 

Milo  stalk  with  heads,  D.  E.  71 

Moth  bean  hay,  D.  E  44 

Peanut  hulls,  D.  E.  52 

Pcnut  hay,  no  nuts,  average 

Peanut  hay,  with  nuts,  average 

Peanut  hay,  no  nuts,  D.  E.  41 

Peanut  hay,  with  nuts,  D.  E.  40 

Peanut  hay,  few  nuts,  D.  E.  69 

Peanut  hay.  no  nuts,  D.  E.  76 

Peanut  hay  and  peanuts.  D.  E.  77 

Peanuts,  whole,  D.  E.  40 

Peanuts,  whole.  D.  E.  77 

Peanuts,  whole,  average 

Peat,  D.  E.  67 

Prairie  hay,  Texas,  average 

Prairie  hay,  S.  W.  Texas,  D.  E.  38 

Prairie  hay.  D.  E.  61 

Rhodes  grass  hay,  D.  E.  82 

Rough  nee.  ground,  average. 


Rough  rice. ground,  dry  stack  burnt.  No. 
1.  D.  E.  49 ... 


9.1 

37.1 

58.2 

4:..6 

1.4 

75,3 

38.4 

46  2 

^:.S  8 

49.9 

67.7 

14.5 

41.9 

7-  2 

52.5 

66.3 

20.7 

32.5 

V-1  2 

37.6 

66.3 

43.7 

49.4 

r.H  2 

49.6 

67.9 

39.8 

51.1 

i.r,.6 

49.2 

70.7 

27.7 

53.2 

7n  8 

55.1 

67.7 

15.2 

53.5 

(.:t,5 

52.8 

67.0 

90.0 

'.:  0 

86.3 

91.3 

94.2 

J7.9 

99.4 

52.0 

42.0 

52.0 

-1   0 

47.5 

55.8 

53.9 

.:  0 

28.7 

51.0 

82.0 

65.0 

7  1   0 

59.2 

69.4 

74.7 

7*.  3 

43.8 

79.5 

96.3 

52.5 

r.H    1 

58.4 

72.3 

52.0 

54.7 

M,6 

26.5 

90.0 

74.5 

50.0 

^.lu  6 

89.0 

50.1 

58.7 

66.3 

r.i.i  9 

29.2 

89.6 

81.6 

80.2 

■it>  8 

89.6 

18.2 

47.6 

48.6 

liv  3 

0 

46.0 

60.0 

60.0 

i.r.o 

62.4 

56.4 

68.8 

1.^1  8 

37.2 

63.0 

74.0 

61.0 

s^ik  0 

75.6 

86.7 

51.7 

'"  « 

30.9 

79.4 

88.6 

84.4 

'.M 

61.7 

71.8 

84.8 

18.9 

.s>;  5 

37.8 

0 

56.6 

65.8 

!  '   2 

0 

16.0 

63.0 

51.0 

■  J   0 

38.1 

70.9 

72.0 

7.S  2 

51.6 

67.1 

10.8 

52.3 

t\i  9 

6.3 

62.2 

95.9 

16.4 

:v;  6 

6.8 

64.0 

63.8 

49.6 

■  ^  5 

29.6 

75.8 

92.0 

47.9 

*v.-  3 

37.1 

63.5 

48.9 

53.0 

^<^  2 

67.7 

71.5 

90.8 

46.0 

:  .  5 

77.6 

65.7 

71.3 

45.6 

:  1    8 

0 

63.6 

69.0 

48.5 

::i  5 

30.2 

77.3 

95.3 

45 . 3 

57.1 

12.3 

78.8 

97.6 

29.9 

18.8 

0 

82.8 

89.0 

39.0 

n  7 

0 

80.8 

93.3 

34.4 

1-  8 

0 

0 

100.0 

0 

1 1 

.1.6 

10.8 

42.0 

58.4 

-.1   8 

9.4 

0 

34.8 

59.9 

9 

25.4 

36.9 

53.4 

■v.^  3 

4.5 

43.8 

45.3 

67.9 

;,s  0 

27.9 

75.6 

76.1 

10.4 

W,6 
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TABLE  2.     COEFFICENT  OF  DIGESTIBILITY  OF  FEEDS— Conttnved. 
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8251-2 
8269-70 

11259-60 
11138-9 

8223-4 

7991-2 

7763-4 
7980-1 
9290-1 
9408^9 
10987-8 

L9629-30 


Rough  rice  ground  (X)  musty,  D.  E.  50 
Rough  rice  ground,  sound  No.  4,  D.  E. 

Rice  hay.'  'd'.'E.' 78. '.'.'.'.','.'.'.. .'.'.'.'.'.'.'. 

Shallu  forage,  D.  E.  75 

Sorghum  silage,  average 

Sorghum  silage.  No.  47 

Sorghum  fodder,  average 

Sorghum  hay.  No.  43 

Sudan  hay,  average 

Sudan  hay.  No.  39 

Sudan  stover  (seed  removed)  No.  42. . . 

Sudan  hay,  No.  60 

Sudan  hay,  best  quality.  No.  62 

Sudan  hay,  some  crab  grass,  D.  E.  73.. 

Wheat  shorts,  white  average 

Wheat  shorts  D.  E.  64 


69.5 

75.0 
37.8 

0 

0 
23.0 
38.0 
38.2 
49.4 
17.7 
45.9 
58.3 
64.2 
57.3 
88.0 
92.1 


69.5 

73.9 
56.0 
32.3 
56.0 
62.6 
65.0 
62.0 
54.0 
48.7 
34.5 
45.2 
61.1 
61.1 
86.0 
86 


13.2      90.2 


0 
51.3 
64.7 
58.0 
56.4 
61.0 
62.2 
61.2 
63.1 
60.0 
58.6 
60.2 
62.8 
36.0 
50.0 


90.8 
47.6 
50.4 
64.0 
66.9 
63.0 
63.0 
52.9 
57.6 
47.7 
41.8 
52.6 
59.6 
88.0 
98.5 


11.8 
11.3 


49.2 

4.0 

16.3 

4.0 

28.4 

24.8 

30.0 

6.8 

23.5 

15.0 

32.2 


35.5 


Alfalfa  Hay  used  in  Digestion  Experiment  54:  This  hay  was  pur- 
chased in  Bryan,  Texas.  It  was  coarse  and  of  inferior  quality,  contein- 
ing  some  hay  from  overripe  alfalfa. 

Alfalfa  Hay  used  in  Digestion  Experiments  63  and  68 :  Purchased  in 
Bryan,  Texas.  This  hay  was  of  poor  quality  and  had  formed  seeds  before 
it  had  been  cut.  The  stalks  were  large  and  many  of  them  were  brown 
and  held  few  leaves. 

These  three  samples  of  alfalfa  hay  were  of  lower  quality  than  the 
average,  and  also  had  lower  feeding  values.  They  evidently  consisted 
largely  of  stems. 

TABLE  3.     PRODUCTION  COEFFICIENTS. 


Lab. 
No. 


11438-9 

8227-8 
8316-7 
9537-8 

8406-7 

10981-2 

8168-9 
9726-7 
8108-9 
8318-9 

11127-8 
8742-3 

11299-300 

9949-50 


8590-1 
9733-4 
11352-3 


Acuff  sorgo  forage,  D.  E.  81 

Alfalfa  hay,  average 

Alfalfa  hay,  D.  E.  48.  53 

Alfalfa  hay,  D.  E.  54.  58 

Alfalfa  hay,  D.  E.  63.  68 

Corn  Chops,  average 

Argentine  com,  chopped,  D.  E.  56 

Bermuda  hay  average 

Bermuda  hay   D.  E.  72 

Com  silage,  dent  mature,  average 

Corn  silage,  D.  E.  46 

Cottonseed,  D.  E.  65 

Dolichos  lablab  hay D.  E.  45 

Feterita  seed,  ground,  D.  E.  55 

Feterita  fodder,  D.  E.  74 

Jack  bean,  chopped.  D.  E.  59 

Kafir  forage.  D.  E.  79 

Kafir  fodder,  average 

Kafir  fodder  (immature  heads  and  stalk)  D. 

E.  70 

Kafir  heads,  average 

Milo  head  chops,  average 

MiJo  head  chops,  white  and  yellow,  D.  E.  57 

Milo  head  chops,  D.  E.  66 

Milo  forage.  D.  E.  80 

Milo  fodcfer 

Milo  stalk  with  heads,  D.  E.  71 


Protein. 

Ether 

Crade 

extract. 

fibre. 

.021 

.175 

0 

.177 

.202 

—.025 

.157 

.093 

—.050 

.158 

.220 

—.014 

.163 

.113 

—.017 

.157 

.538 

0 

.203 

.546 

.090 

.122 

.220 

—.010 

.115 

.294 

—.015 

.120 

.389 

.078 

.139 

.367 

.102 

.187 

.576 

—.010 

.170 

.273 

0 

.212 

.446 

0 

.118 

.278 

.026 

.211 

.488 

.060 

.043 

.226 

—.020 

.108 

.284 

.010 

.147 

.337 

.032 

.148 

.443 

.013 

.177 

.518 

—.011 

.187 

.530 

.070 

.169 

.507 

—.090 

0 

.268 

.025 

.038 

.299 

—.013 

.090 

.424 

Diaitized  b 

.K.(T 

Nitro- 
gen free 
extract. 


.114 
.172 
.174 
.165 
.175 
.230 
.245 
.128 
.143 
.178 
.191 
,170 
.162 
.242 
.152 
.242 
.116 
.168 

.175 
.200 
.227 
.233 
.221 
.123 
.153 
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TABLE  S.     PRODUCTION  COBFFICIENTS~CoDtina3d. 


Lab. 
No. 


8002^ 
8275-6 


7975-6 

7964-5 

9814-5 

11212-3 

11232-5 


9748-9 

7724-5 

9337-8 

11504-5 

8245-6 

8251-2 
8269-70 
11259-60 
11138-9 

8223-4 

7991-2 

7763-4 
7980-1 
9290-1 
9408-9 
10987-8 

9629-30 


Moth  bean  hay,  D.  E.  44 . 
Peanut  halls,  D.  E.  52. 


Peanut  hay,  no  nuts,  average 

Peanut  hay,  with  nuts,  averaae 

Peanut  hay,  no  nuts,  D.  E.  41 

Peanut  hay,  with  nuts,  D.  E.  40 

Peanut  hay,  few  nuts,  D.  E.  69 

Peanut  hay,  no  nuts,  D.  E.  76 

Peanut  hay  and  peanuts,  D.  E.  77 

Peanuts,  whole,  D.  E.  40 

Peanuts,  whole,  D.  E.  77 % 

Peanuts,  whole,  average 

Peat,  D.  E.  67 

Prairie  hay,  Texas^average 

Prairie  hay,  S.  W.  Texas,  D.  E.  38 

Prairie  hay,  D.  E.  61 

Rhodes  ^ass  hay,  D.  E.  82 

Rough  rice  ground,  average 

Rough  rice,  ground  dry  stack  burnt.  No.  1 . 

D.  E.  49 

Rough  rice  ground,  musty  (X)  D.  E.  50 . .  . 
Rough  rice  ground,  sound.  No.  4,  D.  E.  51 . 

Rice  hay,  D.  E.  78 

Shallu  forage,  D.  E.  75 

Sorghum  silage,  average 

Sorghum  silage,  No.  47 

Sorghum  fodder,  average i . . . . 

Sorghum  hay.  No.  43 

Sudan  hay,  average ; 

Sudan  hay.  No.  39 

Sudan  straw,  seed  removed.  No.  42 

Sudan  hay.  No.  60 

Sudan  hay,  best  quality,  No.  62 

Sudan  hay,  some  crab  grass,  D.  E.  73 

Wheat  shorts,  white,  average 

Wheat  shorts,  D.  E.  64 


Protein. 

Ether 

Crude 

extract. 

fibre. 

.158 

.057 

.010 

.146 

.454 

—.100 

.150 

.336 

—.016 

.178 

.484 

—.020 

.149 

.257 

.00 

.168 

.543 

—.025 

.154 

.375 

—.026 

.149 

.363 

—  .020 

.181 

.501 

—.026 

.185 

.584 

—.070 

.194 

.532 

—  .050 

.190 

.557 

—.060 

0 

.474 

0 

.025 

.221 

.006 

0 

.183 

.010 

■Vs 

.194 
.238 

.010 
.030 

.178 

.456 

—.114 

.193 

.509 

—  .095 

.163 

.416 

—  .110 

.176 

.442 

—  .140 

.090 

.295 

—  .010 

0 

.153 

.022 

0 

.275 

.060 

.054 

.297 

.056 

.090 

.308 

.013 

.090 

.326 

.016 

.116 

.284 

.013 

.046 

.126 

.018 

.108 

.182 

.010 

.137 

.238 

.006 

.151 

.321 

.011 

.135 

.322 

.017 

.207 

.514 

—.050 

.216 

.518 

—.015 

Nitro- 
gen free 
extract. 


.162 
.144 
.189 
.171 
.200 
.184 
.192 
.189 
.143 
.047 
.017 
.032 
0 

.130 
.135 
.123 
.145 
.227 

.227 
.226 
.227 
.119 
.126 
.160 
.167 
.158 
.157 
.132 
.144 
.119 
.104 
.132 
.149 
.220 
.246 


Argentine  Com  Chops  Used  in  Digestion  Experiment  66. 

This  was  a  yellow  variety  of  corn,  the  grains  having  a  peculiar  reddish 
tint.  The  grains  were  small,  thick,  and  very  hard.  The  sample  showed 
indications  of  the  corn  having  \>een  heated  and  then  dried.  The  com 
was  chopped  before  it  was  fed. 

According  to  the  experinieni,  the  corn  has  a  greater  feed  value  than 
the  average  corn  chops.  If  we  thereby  conclude  that  Argentine  com 
chops  is  better  than  American  corn  chops,  however,  we  would  probably 
be  in  error,  as  one  experiment  is  not  sufficient  to  draw  general  con- 
clusions. 

Bermwda  Hay  Used  in  Digestion  Experiment  72. 


This  hay  was  purchased  in  Bryan,  Texas,  and  was  of  fair  quality, 
had  a  feeding  value  slightly  above  the  average  for  Bermuda  hay. 


It 


Corn  Silage  Used  in  Digestion  Experiment  Jf6. 

This  silajze  wa?  made  from  «trawberry  corn  harvested  during  the  latter 
part  of  July,  and  after  the  kernel^?  were  well  glazed.  A  quantity  was 
brought  to  the  laboratorv  daily,  of  whioh  750  grams  were  fed  twice  a 
day,  making  a  totr.l  of  1500  ^^ram?.  Five  hundred  grams  were  dried 
each  day  of  the  digostion  period,  which  lasted  six  daySj^.  .^T^g  Cjftli©^?©^ 
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period  was  six  days.     This  silage  was  furnished  by  the  Feeding  and 
Breeding  Station  at  College  Station. 

The  composition  and  feeding  value  were  very  near  the  average.  Since 
com  silage  contains  about  75  per  cent,  water,  the  dry  matter  of  com 
silage  has  a  high  feeding  value. 

Cotton  Seed  Used  in  Digestion  Experiment  65. 

These  seed  were  secured  front  the  Feeding  and  Breeding  Station,  and 
probably  represented  the  average  run  of  Texas  seed,  although  the  seed 
were  not  very  well  ginned,  and  carried  a  considerable  quantity  of  lint. 
The  seed  were  cut,  and  the  hulls  and  kernels  analyzed  separately.  They 
were  then  combined  by  calculation,  in  the  proportion  of  53.3  per  cent 
kernels  to  46.7  per  cent,  hulls. 

Cotton  seed  contains  more  digestible  protein,  and  has  a  slightly  lower 
fat  prpducing  value,  than  com  chops.  On  account  of  its  high  oil  con- 
tent, which  is  liable  to  interfere  with  digestion,  it  shoidd  not  be  fed  in 
quantity  to  exceed  5  pounds  per  1000  pounds  live  weight. 

Dolichos  Ldbldb  Hay  Used  in  Digestion  Experiment  45. 

This  hay  was  furnished  by  Mr.  A.  B.  Conner,  Agronomist,  and  was 
grown  at  Substation  No.  3,  Angletoii,  Texas.  This  hay  contained  27 
per  cent,  of  large  coarse  stems,  which  were  discarded.  It  contains  more 
protein  and  has  a  slightly  higher  fat  producing  power  than  Bermuda  hay. 

Feterita  Seed  Used  in  Digestion  Experiment  55, 

This  seed  was  in  good  condition,  but  had  been  to  some  extent  infested 
with  weevils,  and  evidently  treated  with  carbon  bisulphide. 

This  sample  of  feterita  seed  fed  chopped  had  a  higher  feeding  value 
than  com  chops.  On  account  of  the  small,  hard  character  of  the  seeds, 
it  should  be  ground  or  chopped  before  feeding.  Otherwise,  considerable 
proportion  of  the  seed  may  escape  digestion,  and  the  corresponding  feed- 
ing value  be  lost. 

Feterita  Fodder  Used  in  Digestion  Experiment  7-4. 

This  was  furnished  from  Substation  No.  7,  Spur,  Texas.  The  stalks 
were  about  one-half  inch  in  diameter  at  the  large  end,  and  there  were 
very  few  heads.  The  sheep  did  not  eat  the  large  stalks  very  well.  The 
part  that  was  eaten  has  about  50  per  cent,  more  feeding  value  than 
milo  fodder  and  about  25  per  cent,  more  than  kafir  fodder, 

Jaclc  Beans  Used  in  Digestion  Experiment  59. 

These  beans  were  about  the  size  of  ordinary  Lima  beans,  but  were 
much  thicker.  They  were  clean,  sound,  and  in  good  condition,  but 
extremely  tough,  with  a  tendency  to  gum  when  chewed.  They  were 
chopped  coarsely  on  a  food  chopper.    This  experiment  was  sterted,  with 
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two  sheep,  but  one  of  the  sheep  refused  to  eat  the  beans  entirely,  and 
had  to  be  removed  from  the  experiment.  The  other  sheep  did  not  eat 
them  very  well.  The  bieans  were  evidently  distasteful  to  the  animals. 
What  Vas  eaten,  was  well  digested,  and  the  feed  has  a  high  feeding 
value.  It  is  possible  that  if  the  beans  were  soaked  in  water,  and  the 
water  poured  oflf,  they  would  be  eaten  more  readily. 

Dwarf  Blackhul  Kafir  Fodder  Used  in  Digestion  Experiment  79. 

This  feed  was  composed  of  stalks  averaging  about  ^  inch  in  diameter 
at  the  large  end.  It  was  a  little  musty.  It  was  furnished  by  Substa- 
tion No.  8,  Lubbock.     There  was  no  seed. 

Its  feeding  value  was  lower  than  the  corresponding  product  from 
milo  or  feterita. 

Kafir  Fodder  Used  in  Digestion  Experiment  70. 

This  consisted  both  of  the  heads  and  of  the  stalks  and  was  furnished 
by  Lester  Henry,  Texline,  Texas.  The  stalks  were  coarse,  averaging 
about  one  inch  in  diameter.  The  fodder  was  well  cured,  bright  and 
clean.  The  heads  were  fully  formed,  but  contained  very  litte  grain. 
The  grain  had  evidently  failed  to  develop.  The  stalks  and  the  heads 
were  prepared  separately  and  mixed  in  the  proportions,  namely,  213  grams 
of  stalks  to  37  grams  of  heads.  This  quantity  was  weighed  out  for  each 
ration.  Heads  and  stalks  (or  stover)  were  analyzed  separately,  and 
combined  by  calculation. 

This  feed  has  a  comparatively  high  feeding  value. 

Milo  Head  Chops  Used  in  Digestion  Experiment  5. 

This  consisted  of  the  entire  heads  of  the  white  and  yellow  milo,  the 
grains  being  crushed  and  the  stems  torn  to  shreds.  It  was  sound  and  in 
good  condition.  The  sample  was  from  the  Feeding  and  Breeding  Sta- 
tion, and  had  been  ground  there.    It  had  a  high  feeding  value. 

In  Digestion  Experiment  66.  The  food  coTiPiFted  of  the  entire  head 
of  milo  chopped  up  and  was  sound  and  in  good  condition. 

Milo  Fodder  Used  in  Digestion  Experiment  80. 

Secured  from  Substation  No.  8,  at  Lubbock,  Texas.  This  consisted 
of  the  stalk  of  milo.    There  was  no  seed. 

It  was  better  than  kafir  fodder,  but  not  as  good  as  feterita  fodder. 

Milo  Fodder,  Heads  and  Stalks  Used  in  Digestion  Experiment  71. 

This  consisted  of  the  entire  plant  used  for  feeding  purposes.  The 
heads  were  well  filled  out  and  of  medium  size,  and  the  stalks  were  mature, 
clean,  and  in  good  condition.  The  heads  and  stalks  were  separated, 
chopped  and  weighed  into  the  rations  separately  in  the  proportions  of  154 
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grams  of  heads  to  96  grams  of  stalks  as  occurred  in  the  sample.    The 
sample  was  received  from  Lester  Henry,  Texline,  Texas. 

This  feed  was  equal  to  wheat  bran  in  productive  value,  though  much 
lower  in  its  content  of  digestible  protein. 

Moth  Bean  Hay  Used  in  Digestion  Experiment  J^-. 

This  was  grown  at  Substation  No.  3,  at  Angleton,  Texas.  It  was 
planted  July  4  in  6-foot  rows,  and  germinated  to  a  good  stand  in  four 
days.  On  account  of  the  dry  weather  of  July  and  August,  the  growth 
was  slow,  and  the  plants  bloomed,  but  failed  to  produce  beans.  When 
the  early  fall  rains  started  in  September,  the  vines  put  on  new  growth 
and  were  cut  in  this  condition  for  hay,  on  November  8.  The  vines  were 
cut  with  a  hoe  and  taken  immediately  into  a  house  and  cured  under 
shelter.     This  represents  the  hay  of  average  quality. 

It  had  practically  the  same  feeding  value  as  dolichos  lablab  hay,  and 
a  little  lower  than  average  alfalfa. 

Peanut  Hulls  Used  in  Digestion  Experiment  5f^. 

This  feed  consisted  of  the  crushed  peanut  hulls,  containing  the  out- 
side covering  of  the  peanut  kernels,  or  peanuts,  with  a  small  amount 
of  peanut  fragment.    Some  stems  from  the  vine  were  also  present. 

These  had  a  very  low  feeding  value,  and  the  feeding  value  present  was 
probably  due  to  the  particles  of  meats  left  in  them. 

Peanut  Hay  With  Nuts, 

Hay  used  in  Digestion  Experiment  40 :  This  consisted  of  the  peanut 
vines  carrying  the  nuts.  The  vines  and  nuts  were  separated  and  pre- 
pared and  weighed  separately  into  the  rations.  The  rations  consisted  of 
175  grams  of  vines  and  75  grams  of  nuts.  The  peanuts  with  the  vines 
contained  70  per  cent,  vine?  and  30  per  cent.  nuts.  It  was  of  good 
quality. 

Peanut  Hay  with  Nuts,  used  in  Digestion  Experiment  77,  contained 
136.8  grams  peanuts  to  163.2  grams  hay.  This  hay  was  separated,  pre- 
pared separately  and  weighed  out  separately  in  the  rations  at  the  rate 
of  135  grams  of  nuts  to  165  grams  of  hay.  The  hay  contained  the 
leaves,  stems,  roots  and  the  nuts.  The  peanuts  were  grown  at  Substation 
No.  11,  at  Nacogdoches,  and  were  furnished  through  Mr.  A.  B.  Conner. 

Peanut  hay  with  the  nuts  on  is  a  rich  feed,  better  than  wheat  bran. 
It  ha?,  however,  a  hisrh  fat  content,  and  for  this  reason,  and  also  on 
account  of  its  high  value,  should  he  fed  in  connection  with  other  rough- 
age. If  fed  alone,  it  is  a  hisrhly  fattening  food,  and  the  animal  would 
be  liable  to  got  ton  rnuoh  fat  ?o  as  to  impair  digestion. 

Peanut  Hay  Without  Nuts, 

The  feed  used  in  Digestion  Experiment  No.  76,  consisted  of  the  hay 
from  which  the  nuts  had  been  removed,  ^^hey  were  furnished  by  Substa- 
tion No.  11,  Nacogdoches,  Texas,  through  !^[r.  A.  B.  Conner,  Agronomist. 
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Peanut  Hay  used  in  Digestion  Experiment  41  is  the  same  feed  as  used 
in  Digestion  Experiment  40,  and  consisted  of  the  hay  from  which  the 
nuts  had  been  removed. 

Hay  used  in  Digestion  Experiment  69:  This  sample  was  secured 
by  Mr.  H.  M.  Eliot,  of  the  Extension  Service,  from  Mr.  H.  B.  Shackle- 
ford,  of  Cross  Plains,  Texas.  This  hay  contained  only  a  small  amount 
of  nuts.  The  three  samples  gave  closely  agreeing  results  in  productive 
values,  though  somewhat  different  in  digestible  protein.  It  is  a  good 
feed. 

Peat  Used  in  Digestion  Experiment  67, 

This  peat  was  furnished  by  the  Weidmer  Chemical  Company,  of  Saint 
Louis,  and  is  a  natural  deposit  which  is  dried  and  heated  to  a  compara- 
tively high  temperature.  The  manufacturers  do  not  claim  a  feeding 
value  for  this  material,  but  claim  that  it  acts  as  an  absorbent  to  take 
up  or  counteract  the  bad  effect  of  molasses  or  sweetened  animal  food. 
The  material  was  labeled,  ^^umus  for  fertilizer  and  stock  food."  It  had 
the  appearance  somewhat  of  finely  ground  charcoal,  except  that  it  con- 
tained some  finely  divided  brown  to  gray  m'aterial. 

The  digestion  experiment  showed  that  this  material  was  not  only  not 
digested,  but  that  it  apparently  decreased  the  digestibility  of  the  alfalfa 
hay,  with  which  it  was  fed. 

Prairie  Hay. 

Southwest  Texas  Prairie  Hay,  used  in  Digestion  Experiment  38,  was 
commercial  southwest  Texas  prairie  hay. 

Prairie  Hay  used  in  Digestion  Experiment  61  was  cut  from  the  wild 
prairie  grass,  the  middle  of  June,  1914,  on  the  experiment  farm  near 
Angleton.  It  grew  on  flat,  poorly  drained  soil  and  had  an  abundance  of 
rainfall  until  within  three  weeks  of  the  time  it  was  cut  for  hay.  It  was 
almost  mature  when  cut.  The  hay  consisted  chiefly  of  two  native  wild 
grasses  and  a  mixture  of  various  weeds.  The  smell  of  bitterweed  was 
very  noticeable.  The  hay  was  furnished  by  Mr.  N".  E.  Winters,  Superin- 
tendent of  Substation  No.  3,  Angleton,  Texas. 

Rhodes  Grass  Hay  Used  in  Digestion  Experiment  82. 

This  hay  was  furnished  by  Mr.  E.  H.  Clark,  La  Feria,  Texas,  and  was 
grown  in  the  lower  Rio  Grande  Valley.  It  was  cut  late,  and  is,  therefore, 
somewhat  more  woody  than  the  best  quality  of  Rhodes  grass  hay  would  be. 

It  has  a  good  feeding  value. 

Rough  Rice. 

These  three  samples  used  in  Digestion  Experiments  49,  50,  and  51, 
were  furnished  by  Mr.  E.  A.  Eignus,  Secretary  of  the  Southern  Rice 
Growers'  Association,  at  Beaumont,  Texas,  and  consisted  of  the  rough 
rice,  that  is,  the  grain  and  the  husks,  which  had  been  ground  up.    The 
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rough  rice  used  in  Digestion  Experiment  49  was  "stack  burnt/'  that  is, 
had  undergone  a  heat  or  fermentation  while  stacked  up:  that  used  in 
Digestion  Experiment  50  was  musty  and  damaged;  that  used  in  Diges- 
tion Experiment  51  was  sound  and  of  the  best  quality.  All  this  rice 
was  of  the  Honduras  variety. 

There  is  little  difference  in  the  feeding  values  of  the  three  grades 
of  rice  as  shown  in  the  digestion  experiments.  Rough  rice  has  a  good 
feeding  value.  It  should  be  ground,  as  otherwise  the  hard  grains  will 
escape  mastication. 

Rice  Hay  Used  in  Digestion  Experiment  78. 

This  consists  of  second  growth  rice  hay  harvested  when  in  milk  to 
early  dough  stage.  It  was  produced  from  stubble  about  seven  weeks  after 
the  rice  harvest,  and  yielded  about  one  to  one  and  a  half  tons  to  the 
acre.  This  hay  was  secured  from  Substation  No.  4,  Beaumont,  Texas, 
through  Mr.  A.  B.  Conner,  Agronomist. 

The  feeding  value  is  not  high,  about  the  same  as  prairie  hay. 

Sorghum  Silage  Used  in  Digestion  Experiment  ^7. 

This  silage  was  furnished  by  the  Feeding  and  Breeding  Station  and 
was  brought  to  the  laboratory  every  day  and  1500  grams  fed  to  the 
animals.  Five  hundred  grams  were  weighed  out  and  dried  for  the 
estimation  of  dry  matter.  The  silage  was  made  from  the  Sumac  variety, 
planted  in  cultivated  rows,  and  was  harvested  in  August  as  soon  as  the 
seed  were  entirely  ripe. 

This  sorghum  silage  was  50  per  cent,  better  than  the  average. 

Sorghum  Hay  Used  in  Digestion  Experiment  JfS. 

Tliis  hay  was  of  good  quality.  About  half  of  the  heads  were  not  ripe. 
Its  value  was  slightly  below  the  average. 

Shallu  Fodder, 

Furnished  by  Substation  Xo.  8,  at  Lubbock,  Texas.  This  forage  was 
of  good  quality,  although  some  of  the  stalks  were  rather  large. 

This  is  about  equal  to  milo  fodder  and  slightly  better  than  kafir  fodder. 

Sudan  Hay. 

Sudan  Hav  usod  in  Diuostion  Experiment  39  was  cut  when  headed 
and  approachinor  the  milk  stage. 

Sudan  Hay  used  in  Disreption  Experiment  60  was  about  four  feet 
hi^li  and  most  of  it  in  full  tassel  when  cut. 

Sudan  Hav  u?ed  in  Digestion  Experiment  62  was  cut  just  before  it 
was  in  full  hloom  and  when  it  was  well  headed.  It  is  supposed  to  have 
hoen  out  at  the  l)est  stasre  for  makin<r  hav. 

Sudan  Hay  u?ed  in  Digestion  Experiment  73  was  a  late  cutting  of 
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the  Sudan  Grass  and  some  of  it  was  rather  coarse.  There  was  also  a  high 
percentage  of  Crab  Grass  present,  the  amount  being  estimated  at  40  per 
cent.  Mr.  A.  B.  Conner  states  that  it  is  probable  that  in  cutting,  in  a 
good  many  sections,  the  last  cutting  of  Sudan  Grass  will  contain  con- 
siderable Crab  Grass. 

Sudan  Hay  varies  from  0.8  to  7.2  in  digestible  protein  and  6.1  to  8.6 
in  productive  value.  The  average  is  about  the  same  as  Bermuda  Hay. 
Cut  at  the  best  stage  of  growth,  just  before  it  was  in  full  bloom,  and 
when  well  headed,  it  had  a  productive  value  about  the  same  as  alfalfa, 
though  the  digestible  protein  was  less. 

Sudan  Straw. 

This  was  used  in  Digestion  Experiment  42  and  is  Sudan  Straw,  after 
the  seed  crop  has  been  removed,  and  the  remaining  straw  baled  up.  It 
has  a  lower  feeding  value  than  Sudan  Hay. 

Wheat  Shorts. 

This  sample  was  almost  pure  white  and  contained  little  of  the  bran 
particles.  It  is  really  almost  a  low  grade  flour,  rather  than  wheat  shorts. 
This  sample  was  much  better  than  average  wheat  shorts  in  digestibility. 
It  was  used  in  Digestion  Experiment  64. 

MAINTENANCE   REQUIREMENTS. 

In  Experiments  72  to  82  we  collected  and  analyzed  the  urine.  The 
animal  stood  on  an  iron  screen  above  a  galvanized  funnel.  The  urine 
went  into  a  suitable  receptacle.  Every  day  it  was  made  up  to  volume 
(usually  500  cc.)  in  a  graduated  flask,  and  two  portions  of  1  per  cent, 
each  measured  out  for  analysis  (usually  5  cc).  One-tenth  of  the  urine 
was  put  into  a  bottle  each  day  and  at  the  end  of  the  period,  the  com- 
bined aliqiTots  were  also  subjected  to  analysis.  The  average  daily 
analysis  and  the  analysis  of  the  total  urine  usually  showed  an  excellent 
agreement.  The  average  of  all  was  taken  to  be  the  daily  excretion  of 
nitrogen.  The  urine  was  usually  made  up  to  500  cc,  but  in  some  cases 
the  excretions  were  excessive  and  it  was  made  up  to  2000  cc 

Table  4  shows  the  nitrogen  digested  and  excreted  and  the  nitrogen 
balance.  It  also  shows  the  weights  of  the  sheep  from  Experiment  76 
on,  and  the  productive  value  in  terms  of  fat,  of  the  feed  digested.  In 
Bulletin  170,  we  gave  the  maintenance  ration  of  sheep  of  coarse  breeds 
as  being  1  pound  proteids  and  2.08  pounds  production  value  per  100 
pounds  of  live  weight.  This  ration  would  be  equivalent  to  50  grams 
proteids  and  104  grams  productive  value  per  50  kg.  sheep,  which  is 
approximately  the  sizes  of  those  used  in  the  experiments.  This  ration 
is  not  the  ration  which  would  just  sustain  the  body,  but  permits  growth 
of  wool  and  some  growth  of  body  organs.  The  true  maintenance  re- 
quirements would  thus  be  less. 
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Only  one  of  the  rations  studied  furnished  the  8  grams  nitrogen  in 
excess  of  the  daily  maintenance  requirement  for  a  60  kg.  sheep  This 
is  No.  77,  with  peanut  hay.  There  are  gains  of  nitrogen  when  the 
ration  contains  6  grams  nitrogen  (Experiment  76)  and  comparatively 
small  losses  with  4.78  grams  per  day.  Some  of  the  rations  fed  were  very 
low  in  protein,  and  with  these  the  animal  was  able  to  reduce  its  use  of 
nitrogen  to  three  grams  per  day  in  many  cases,  or  even  to  two  grams  or 
less.  This  would  be  equivalent  to  0.25  pounds  proteids  per  1000  pounds 
live  weight.  The  actual  body  use  is  thus  reduced  to  a  very  low  amount,  as 
is  «hown  also  in  experiments  on  stormy  days. 

None  of  the  rations  examined  had  a  productive  value  of  104  grams  per 
50  kg.  sheep.  Yet,  to  judge  from  the  live  weight,  several  of  these 
rations  maintained  the  weight  of  the  animals.  This  occurs  in  the  follow- 
ing eases: 

Sheep  No.  1,  peanut  hay,  83  grams  productive  value. 

Sheep  No.  2,  rice  hay,  ^    33  grams  productive  value. 

Sheep  No.  3,  rice  hay,  19  grams  productive  value. 

Sheep  No.  2,  kafir  forage,  33  grams  productive  value. 

•Sheep  No.  2,  milo  forage,  27  grams  productive  value. 

Sheep  No.  1,  Rhodes  grass  hay,     26  grams  productive  value. 

With  other  sheep  on  the  same  ration,  as  given  in  the  table,  weight  was 
not  maintained.  These  weights  covered  a  period  of  12  days.  It  has 
been  pointed  out  by  the  Missouri  Station  that  an  animal  may  main- 
tain its  weight  but  lose  in  condition  or  fitness.*  Therefore  the  main- 
tenance of  weight  alone  is  an  unsafe  method  of  testing  rations  for 
maintenance.  If  we  judged  from  the  weights  in  these  experiments,  we 
might  conclude  that  a  ratidn  containing  35  grams  productive  value  is 
suflScient  for  the  maintenance  of  a  50  kg.  sheep.  This  would  be  equiva- 
lent to  0.7  pounds  productive  value  instead  of  2.08  per  1000  pounds 
live  weight.  We  do  not,  however,  draw  this  conclusion,  but  merely 
observe  that  the  ration  with  2.08  pounds  productive  value  is  probably 
more  largely  in  excess  of  the  maintenance  requirements  than  it  was  sup- 
posed to  be  when  formulated.  Investigations  along  this  line  will  be 
continued,  for  the  knowledge  of  the  maintenance  requirements  is  im- 
portant in  studying  the  productive  values  of  feed  and  of  rations. 
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TABLE  5.     COMPOSITION  OF  FEEDS  COMPILED. 
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TABLE  6.     COMPOSITION  OF  FEEDS  COMPILED— ConUnaed. 
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2.17 

1.89 


1.73 


1.50 


27.88 
24.40 
33.45 
30.67 
28.78 
29.28 
30.20 
29.25 
29.98 
25.78 


28.97 


26.31 
32.42 
31.32 

33.61 

30.35 
30.63 
30.99 

27.94 
30.14 


30. 


30.66 


47.26 
52.84 
43.99 
50.12 
48.54 
47.93 
46.36 
50.18 
49.43 
51.42 


48.81 


40.06 
38.78 
44.09 

42.20 

39.00 
47.88 
38.23 

40.59 
43.05 


41.54 


42.85 


9.88 
7.96 
7.28 
7.40 
7.70 
9.13 
8.73 
8.78 
6.08 
8.61 


8.16 


12.08 
8.06 
5.88 

5.96 

7.94 
10.43 
9.44 


^92 


8.61 


9.57 


8.04 
8.53 
8.00 
6.31 
8.08 
7.24 
8.86 
5.58 
7.95 
7.11 


7.57 


8.93 
9.96 
8.05 

10.40 

11.78 
5.17 
8.87 

9.31 
8.18 


8.96 


7.63 


TABLE  6.     REFERENCES. 


1. 

2. 
3. 
4. 
5. 
6. 

Texas  Bulletin  166. 

Texas  Bulletin  189. 

Texas  Bulletin  170. 

Henry  A  Morrison's  Feeds  and  Feeding. 

See  Table  4. 

Texas  Bulletin  191. 

TABLE  7. 

COMPOSITION  OF  FEEDS,  RESIDUE  AN 

o 
Z 

c 

o 
g 

3 


I 


*» 

9» 

ea 

V 

K 

O 

|2 

u 

2 

•o 

U  K 

V 

U 

s 

Zm 

7763  Sudan  grass,  D.  E.  39,  Sp.  1 

7764  Sudan  grass.  D.  E.  39,  Sp.  2 

7724  S.  W.  Texas,  prairie  hay,  D.  E.  38,  Sp.  1 . . . 

7725  S.  W.  Texas.prairie  hay,  D.  E.  38,  Sp.  2. . . 

7778  Residue.  D.  E.  38,  Sheep  3 

7779  Residue,  D.  E.  38,  Sheep  4 

7799  Excre.  Sheep  3.  D.  E.  38.  prairie  hay 

7800  Excre.  Sheep  4,  D.  E.  38,  prairie  hay 

7964  Peanut  vines,  D.  E.  40,  Sp.  I 

7965  Peanut  vines,  D.  E.  40,  Sp.  2 

7966  Peanut,  D.  E.  40.  Sp.  1 

7967  Peanut.  D.  E.  40.  Sp.  2 

7968  Residue.  D.  E.  39.  ^heep  I 


4.23 

1.51 

30.28 

48.15 

10.71 

4.60 

1.43 

30.97 

47.64 

10.15 

4.22 

2.31 

30.30 

47.82 

7.45 

4.38 

2.58 

30.82 

46.76 

7.76 

4.03 

3.40 

31.51 

40.44 

12.28 

4.84 

3.97 

29.45 

40.08 

12.11 

7.66 

3.05 

23.22 

43.28 

7.05 

9.61 

3.04 

23.77 

40.84 

6.73 

7.37 

2.17 

22.53 

47.36 

11.95 

7.80 

2.51 

20.71 

48.37 

11.79 

19.69 

34.42 

21.29 

13.46 

8.10 

18.59 

34.38 

22.18 

13.79 

8.00 

7.41 

1.47 

33.25 

41.45 

9.79 

5.12 
5.21 
7.90 
7.70 
8.34 
9.55 
15.74 
15.98 
8.62 
8.82 
3.04 
3.06 
6.63 
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Texas  Agricultural  Experiment  Station. 


TABLE    7.    COMPOSITION    OF    FEEDS,    RESIDUE    AND    EXCREMENTS— Comttaoe^. 


i 


u 

1 

G 

5 

K 

III 

S 

t 

•o 

I 

s 

5 

z  • 

I 


5 


79^9 
7&70 
7971 
7975 
7976 
7977 
7978 
79SO 
7981 
798ft 
7990 
7991 
7992 
7^€ 
79y9 

fiOOl 
8002 

aws 

S009 
SOlO 

son 

&012 
8013 


Rtsidue,  D.  E.  3!J,  Sbtcp  *^ 

Ekctc,  Sbecp  I,  D.  E,  MK  sudan  grass 

Excre,  Sht^ep  2,  D,  E.  :m,  sudan  grass 

Peftnul  VJOe  hrty*  D.  E.  tl,  Sp.  1 

PeaouL  vine  hay,  D.  E.  41,  Sp.  2 

Excr«.  ShKp  3.  D.  E.  40.  peanut  hay 

Excrc.  Shcc[]  I,  D.  E.  40,  peanut  hay 

Sudan  graas.  I),  E. -12.  Sp.  I 

Sudan  grass.  D,  E.  ^'2,  Sti,  2 

Residue.  D.  H.  42.  Sheep  1 

Reiidut,  D.  E.  42,  Sht^ep  2 

Sofshum  hay    D.  K.  43.  Sp.  1 

Sorghum  hay,  IJ.  E,  43,  Sp.  2 

Excre.  D.  I'l.  4K  Sheep  ^,  peanut  vines.  .  .  . 

Excre.  D.  E,  42,  Shi^cp  1,  audan  straw 

Encre,  U.  t*l.  42,  Sfamp  2,  sudan  straw 

Rcdiduf.  D.  E,  43,  Sheep  3 

Moth  bean,  IJ.  E.  44.  Sp.  t 

Moth  bean.  D.  E.  44.  Sp.  2 

Hesiduii,  n.  E,  44.  ShiM-jj  1.  moth  bean.  . . . 

Real  dot,  D.  E.  44.  Sfai'ep  2,  moth  bean 

Excre.  1>.  E.  43,  Sheep  X  sorghum  hay.  .  . . 

Excfii.  D.  E„  Shecj>  4*  sorghum  hay 

Encre.  iK  E.  41»  Sheep  1.  moth  bean 

4iOl4  Extfe.  D.  li.  44,  Sheep  2,  moth  bean 

Sl{)8|J>olichos  lablob  hay,  f).  E.  45,  Sp.  1 

Dolicht^s  lahlBb  hay   D,  K.  45,  Sp .  2 

Hcaidue,  dolichQ&  hay.  Sheep  1,  D.  E.  45  .  . 

Residue,  du  Lie  ho  a  hay.  Sheep  2,  D.  E.  45  .  . 

Exere.  J>.  E.  45,  Sheep  I.  dolichos  hay 

Exrrc.  D.  E.  4,>,  Sheep  2,  dolichos  hay 

Corn  ailage,  D,  E.  46.  Sp.  I 

S169'Coj-ii  ajlage,  D.  K.  46,  Sp.  2 

Excre.,  D.  E,  46i  Sheep  4,  corn  silage 

Rough  Hce  (No.  I)  dr>''  sLark  burnt  type. . . 

Rough  rice  (No.  4)  nound  rice 

Rauiih  rict^  {X}  a  mualy  and  damaged  grade 

SorjEhuni  milage.  D.  E,  47,  Sp.  1 

Sorghum  ailasc,  D.  H.  47,  Sp.  2 

Excre.  Sheep  3.  D.  E.  47,  sorghum  silage. . . 

Excrp.  Sheep  4.  U.  E.  47*  aorghum  silage. . . 

Alfalfn  hay,  D.  E.  48,  Sp.  1 

Alfglfa  hay,  D.  E.  48,  Sp.  2 

Rough  nee  (No,  1>  D.  E.  49.  Sp.  1 

Rough  Tjce  tNo.  1}  n.  E.  49.  Sp.  2 

"  "■         -----    11  If  alia  hay 


mm 

8121 
8122 
8123 
8124 
8168 


S170 
8198 
B197 
819S 
8223 
8224 
8225 
8m 
8227 
8228 
824  ri 
8245 


e249'ExerG.  Sheep  r>H  D.  E,  48. 

8250  Escre,  Sheep  0.  D,  K.  4^,  alfalfa  hay 

S251  Rough  riee  No,  (X  K  D.  E .  No.  50.  Sp.  1 

8252  Rough  riee  No.  (X>.  D.  E.  No.  50.  Sp.  2. . . 

8269  Rough  rice,  No.  4,  D,  E.  51.  Sp.  1 

8270  Rough  rice.  No.  4.  D.  E.  51.  Sp.  1 

S271  Excre,  D,  E.  41^  Sp,  5,  Blfulfa  and  rice  No.l 
8272fEKere.  D.  K.  49,  Sp.  G,  nlfalfa  and  rice  No.  1 
8273  Excre.  D.  E.  50,  Sp.  5.  alfalfa  and  rice.  No. 

8274!  Exert-  D,'  e/  50i  'Sheep  8,'  alfalfa  and  rice 

I         No    {XL 

S275JPeanuL  hulU,  f),  E.  52,  sam.  1 

8276  Pennul  huils.  li.  K.Jf2^  sum.  2. 

8291 

8292 

6297 


8298 

8316 
8317 
8318 
8319 
8397 
8398 
8399 

8404 


Exf!rc,  ShtM'p  5,  IJ,  E,  SI,  alfalfa  and  rice.. . 

Ewrc.  Sheep  ft,  D.  I  v.  51,  alfalfa  and  rice.. . 

Excre.  Sherp  i,  D*  E,  52,  alfalfa  and  pea- 
nut hulls 

Excre.  Sheep  6,  D.  E.  52,  alfalfa  and  pea- 
nut hulls 

Alfalfa  hay,  D.  E.  54,  Sp.  1 

Alfalfa  hay,  D.  E.  54,  Sp.  2 

Felcrita  seed.  D.  E.  55,  Sp.  I;  300  gms 

Feterita  seed,  D.  E.  55,  Sp.  2;  150  gms 

Excre.  Sheep  5,  D.  E.  53.  alfalfa 

Excre.  Sheep  6,  D.  E.  53,  alfalfa 

Residue  Sheep  5,  Per.  1  and  2.  D.  E.  53. 
alfalfa 

Excre.  Sheep  V.  d!  E.'  54,'  alfalfa 


8405lExcre.  Sheep  2,  D.  E.  54,  alfalfa. 


5.44 

8.73 

8.12 

7.97 

7.48 

9.28 

8.82 

7.95 

7.64 

6.49 

6.68 

6.05 

5.99 

8.20 

8.28 

8.28 

2.44 

14.34 

15.24 

10.54 

7.00 

8.78 

9.81 

12.10 

11.04 

14.60 

15.04 

8.33 

7.87 

11.08 

10.06 

1.93 

2.09 

10.66 

8.55 

7.96 

7.98 

2.18 

1.76 

10.85 

10.67 

12.50 

11.54 

8.63 

8.72 

9.08 

9.65 

7.86 

8.40 

'  8.01 

8.19 

8.27 

8.80 

9.50 

10.17 
9.47 

10.22 
8.71 
9.38 

7.35 

6.69 

9.24 

11.14 

14.07 

13.58 

8.49 

8.58 

7.58 
8.10 
8.31 


1.27 
\    U 

1  <57 

2  56 

:■;  15 
:i .  18 

I  r>8 

1.42 
I  72 
T    19 

in 

1   30 

y*  59 

1.76 
1    73 

1  r>o 

1  72 
I    19 

in 

1  MX) 

1  81 

2  12 

:^.ll 
s   10 

\.n 

]  .30 

0  72 

1  82 


r>6 

38 
.55 

1.85 
1  20 
1.17 

1  13 
.90 

81 
i  20 

2  31 

].r)5 

1.26 

1.55 

1  <J0 

2  93 
'2  ii9 
1.23 

.78 
].<K) 
1.12 
2.29 

2,a3 

12.20 

2  28 

.^,75 
:■) .  (^3 
2  37 
-  32 


1  21 

1  18 

,77 

J  15 

-  ?J9 
J  .)6 
J  19 

J  :>2 

i  lis 

-  J)9 
I  83 


34.63 

25.56 

27.23 

22.71 

22.70 

35.00 

32.20 

31.50 

29.82 

33.81 

31.08 

27.69 

27.14 

31.11 

24.20 

23.71 

34.57 

24.93 

25.66 

11.85 

10.54 

25.53 

25.61 

28.50 

29.22 

34.17 

33.06 

46.02 

49.16 

36.49 

38.83 

7.55 

7.28 

24.41 

7.01 

7.99 

6.36 

6.20 

7.52 

22.46 

20.03 

30.66 

33.04 

8.73 

8.25 

44.75 

44.50 

9.76 

6.87 

9.51 

7.13 

41.88 

41.64 

41.51 

41.55 
49.98 
47.62 
42.24 
41.07 

53.93 

56.90 
39.84 
35.30 
1.98 
2.32 
45.89 
44.14 


39  SJ 

47  W 

47  03 

4S  08 

49  32 

2fi  r/i 

26  i^h 

42  12 

43  >8 
41,22 

41  71 

4e  >5 

47  .39 

28  "^ 
43  81 
44.13 
45  12 
M  85 
33  •i9 
17  02 

19  16 
43.50 
41    16 

29  14 
28  31 
33  10 
33  82 

30  :i7 
2fi  11 
30.15 
30  f36 
13.^7 
13  55 
41  ^M 

67  31 
m  .^ 

68  86 
21 .  46 
18.07 
44,49 
47  94 
39  47 
38  87 
67,29 
67.12 
25  '16 
27.02 
65  19 

68  1^ 

ee.:j9 

69  39 

28  02 

27  J'^9 

28. 2n 

27  90 

20  2-S 
24  S2 
27  )a 
27 .  i'. 


19. 

19 
33 
34 
89 
70 
26 
27. 


13.43 
7.88 
7.74 
9.06 
8.64 
6.79 
7.01 
9.42 
9.72 
7.68 
8.66 
10.72 
10.26 
8.34 
8.71 
7.60 
10.89 
14.02 
13.61 
6.33 
9.15 
7.99 
7.58 
8.68 
7.71 
9.99 
9.71 
7.63 
7.28 
7.71 

:^.2« 

74.79 

74.51 

7.59 

12.28 

12.09 

12.33 

67.20 

69.63 

7.28 

6.48 

8.12 

8.02 

9.92 

10.06 

8.77 

7.68 

11.33 

11.91 

9.82 

10.17 

7.18 

7.88 

6.64 

7.09 
9.85 
7.47 
7.79 
7.94 

7.49 

7.65 
8.78 
9.00 
9.78 
9.24 
7.29 
7.36 


44.16  •TO  34  7.78 
45.30  2fi  i'>  6.59 
45.61    28B6l,6.M 
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5.42 

8.59 

8.21 

8.92 

8.70 

17.16 

20.14 

7.43 

7.82 

9.08 

10.38 

6.98 

7.42 

20.25 

13.24 

14.55 

5.18 

10.14 

10.61 

53.15 

52.85 

12.39 

13.32 

18.47 

20.62 

6.62 

6.87 

7.01 

6.56 

12.75 

12.21 

1.67 

2.02 

13.53 

3.65 

4.11 

3.34 

2.06 

2.21 

12.72 

12.57 

7.70 

7.27 

3.88 

4.25 

8.91 

8.26 

4.33 

3.38 

4.67 

3.70 

12.35 

11.96 

11.89 

11.01 

6.70 

6.24 

11.76 

11.86 

10.24 

8.36 
7.69 
7.92 
1.77 
1.58 
9.69 
9.96 

8.26 
9.73 
9.01 
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TABLE  7  .   COMPOSITION  OF  FEEDS,  RESIDUE  AND  EXCREMENTS— ConUnoed. 


o 
2 


2 
i 

2 


II 


8581 


S593 

£594 

6702 

8793 

8742 
8743 
8795 


S824 
9290 
9291 
934:^ 

0343 
9344 
934& 
9337 
953« 
9371 


8406  Argentine  corn.  D.  E.  56.  Sp.  1 

O.IOTI  Arr.^^*inr  roTn,  D.  E.  56  Sp.  2 

ii-  .  :  :,_aJuu  Sii^*:jj  1,  IX  E.  5i.  alfalfa  hay 

&CtiiO  Excf  e.  Sheep  1.  D.  E.  &3.  alfalfa  hay  and 

fcl«HU * 

,  Eicrc,  Shocp  2.  D.  E.  35,  alfalfa  hay  and 

frtcriU 

8589  Residue,  D.  E.  53,  Sbei?p  2  per.  1  and  2. . . 

8590  White  unci  red  milo  maiKe,  D.  E.  57,  Sp.  1 

8591  White  and  rvd  jhUo  ma  Lie.  D.  E.  57.  Sp.  2 
"1  EnrrcH  Shetp  1,  D.  E.  50.  alfalfa  hay  and 

Arffenlini:  corn  chops 

i  Etcri?.  Sheep  2,  D.  E.  jG,  alfalfa  hay  and 

Argentine  com  chops 

!  Escre^  Sheep  1.  D.  E.  57,  alfalfa  hay,  maize 

head  chops .        

t  Excrc.  Sheep  2.  D.  K.  57,  alfalfa  hay.  maize 

head  cnnpi. ,..,.. 

i  Jack  bea  n j 

)  Jack  bf^atu .  ^  ,,,,.♦  * 

''  Kxi:rt.  ShKp  1,  D.  E.  5».  alfalfa  hay 

8796  K^cTx:  Sheep  2.  D.  E,  58,  alfalfa  hay 

8797  Residue  Sheep  I.  D.  K.  38, alfalfa  hay 

879S  Residue  Sheep  2,  D.  E.  58.  alfalfa  hay 

ftB23  Re^duc  Sheep  2,  D.  E.  59.  Jack  bean 

aS22  Excrv.  Shci^p  2,  D.  E.  5Q,  alfalfa  hay  and 

Jack  bean. 

i  Bcsidye  Sheep  2,  D.  E.  59.  alfalfa  hay 

1*  Sudu  ti  ^ra  nil.  Sp.  I ,  D .  E.  60 

I  Sudanrtrass.  Sp,  2.  D,  K.  60 

'.  Excre.  Sheep  L  D.  E.  60 

^  Ejicre.  Sheep  2,  fX  E,  iM) 

I  Residue,  D.  E.  00,  Sheep  1 

^  Residue.  D.  E,  60,  Sheep  2 

Prairie  hay,  D.  E.  61,  .Sp   1 

1  Prairie  hay,  D.  E.  61,  Sp.  2 

Exi^re,  D.  hi  61,  Sheep  I 


93rJJEicre!  D.  £  ^h  Sheep  2. 


9374  J  Residue,  D.  E.  61. 
9375' Residue,  D.  E.  61. 

9408  Sudan  flriias.  D.  E, 

9409  Sudan  Brass,  D.  E. 

9529  Residue,  D.  E.  62, 

9530  Residue,  U.  K.  62,  ^»^^y 

9531  Enqre.  D,  E.  62,  Sheep  I 

9532  Kxcre,  D.  E.  62,  Sheep  2 

95:^7 'Alfa Ifii  hay.  Sp.  1,  D.  E.  63.  8 

9538  Alfidfa  hay,  Sp.  2.  D,  E.  63,  8 


Sheep  1. . 
Sheep  2.  . 
02,  Sp.  1. 
62,  Sp.  2. 
Sheep  1. . 
Sheep  2, . 


CoJir.  D 
Cone.  D 


9629 
9630 
9676 
9077 
9688 

9689 
9726 

9727 

XA 

972  « 

9729 

97  3U 

9731 

9733 

9734 

973.H 

9739  RciiEltie,  D 

97 10' Residue, 

974ljMn^rr.  n 

9761  Rfsiclyr. 

9763'Excrc.  Li 


6t,  Sp. 
ft4,  Sp 


wheat  shorts, 
wheat  shorts. 


M,  Sp.  2, 
E*ere,  D.  E.  63,  Sheep  1 

Knurc.  D.  E,  63,  Shceji  2 

Cottonseed  kernels  3^.3  per  cent  meats, 

D.  E.  0\Sp.  1 

Cottonseed  kernih  -Vi.O,  D.  E.  65,  Sp.  2 

ColtonsL-ed  hulisi.  4rp.7,  1>.  E.  65,  Sp.  1,  No 

y68H. . 

Coltnn  pierd  hu  I  Is,  47.0  per  cent,  D.  B.  65,  Sp 

2,  N(j,  96«y 

Cfllkinsceti  {from  9688-0  and  9726-7) 

Reaidut',  I  >.  E.  (H,  Shct'P  1 

Residue.  I }.  K.  61.  Sheep  2 

Encrc.  n.  E,  tU,  Shien  i 

Excre.  D.  E.  61,  Shuep  2 

MiUf  hc^fi  chop*,  D.  E.  66,  Sp.  1 

Mifo  heod  rhoiis,  n.  K.  06.  Sp.  2 

Esrre.  !:>.  II.  fKK  Shi'vft  1 

E.  (15,  Siiecp  1 

i:    (>:►,  Siieen  2 

05,  Shi-en  2 

I:,  t>ri,  shrrp  I 

|\  tV(,    sit« ,  u  2 

i::.  lilj.  Sheep  1 


10. 31 
10.40 
10.64 

9.34 

10.  a5 

8.63 
8.60 

10.73 

10,56 

10.40 

9  74 
27.42 
20.94 
8, 1 VI 
8.10 
13.10 
13  20 
26.76 

12.51 
18.69 
10,29 
11.20 
9.06 
8.55 
11.82 
8.51 
4.83 

5  14 
7J5 

6  9i: 

39 
72 
'23 


9764lExcre.  D.  E.  66,  Sheep  2. 


11.37 
12.03 
11.99 
9.59 
B.19J 
12  81 
n.82 
16  68 
15.31 
9  64 
,9.39 

41  68 
40  15 

4  20 

3.96 

16.31 
15.65 
12.42 

11  75 
9  74 

10  H 
13.1J8 
19  fi6 
13,. SO 

12  42 

10  70 
12  13 
HI! 

11  30 


2.76 

3.95 
1  32 
2.13 
2,28 


2.;^ 

1  H3 
I  t» 
I  83 
I  88 
1..S4 
!.*» 
I  A3 
l.i)8 
2.fJ3 
2,1*4 

1  H9 
1.07 
1.41 
2,U 

2  23 
1.75 
I  70 
1  HS 
I   H3 

1  53 
i.:H9 

2  47 
2  56 
2  72 
2   70 

31^)6 
31   23 


.51 

1.70 

1  78 
3    ^7 

72 
72 
V4 
:'2 
2.14 
J .  J.') 

2  t;9 


1.97 

1.94 

38.81 

43.01 

41.15 

37.34 

7.63 

7.10 

42.22 

41.54 

38.29 

39.21 

8.01 

8.26 

45.82 

45.68 

37.32 

37.82 

9.02 

41.51 
26.89 
30.38 
31.60 
25.09 
24.90 
28.11 
36.71 
32.09 
32.32 
27.52 
28.29 
38.88 
42. 
28. 
27.63 
18.38 
28.79 
24.20 
24.61 
36.38 
37.42 
1.04 
1.16 
46.63 
46.96 

2.47 
2.25 

51.82 

51.91 

9.31 

8.28 

40.87 

41.43 

7.30 

6.51 

43.39 


71.37 
71  45 
32.74 

30.13 

28,92 
33.63 

69  15 
69.28 

29.01 

29.67 

33.01 

31  41 

49.11) 
49  42 

29  11 
27.0,1 
27 .  74 

49.27 

26  04 

36  I J 

39  4  J 
37.0  J 
43  05 
43.96 

35  79 

30  2A 
45  U, 
45  26 
42.  S4 
43.521 

36  29: 
36,18 

40  30 
40  ^K 
32.35 
39,01 
41.77 
42.82 
35.40 
34.95 
08.91 

70  10 
26  K3 
25  93 

14  44 
17  01 

32  69 


10.07 

10.11 

6.69 

6.53 

6.44 
7.98 
9.13 
9.21 

6.76 

6.02 

6.01 

6.98 
9.54 
9.57 
5.54 
5.77 
8.13 
8.47 
9.42 

7.55 
10.56 
9.54 
9.33 
8.03 
7.39 
7.21 
6.67 
9.03 
8.29 
7.18 
7.29 
7.45 
7,26 
8.89 
8.49 
3.76 
5.08 
5.22 
5.32 
6.42 
6.38 
9.94 
9.80 
5.56 
5.78 

4.97 
4.88 

7.88 


32  m      7.53 


02  1.11 

62 .  85 1 

27.  1^1 


43.81  *26,7H 


.1. 


39.46!  31 
38.991  31 


5.03 
5.51 
5.44 
5.58 
9.35 
9.85 
6.32 
5.70 
5.55 
6.50 


5.98 
5.86 


1.47 
1.45 
9.54 

8.23 

8.69 
9.70 
3.33 
3.53 

8.46 

9.25 

10.20 

10.43 
2.83 
2.88 
9.10 
10.65 
12.49 
9.31 
3.11 

8.69 

5.90 

8.74 

9.00 

12.89 

13.36 

15.44 

10.54 

6.96 

6.96 

12.37 

12.06 

12.92 

9.35 

9.22 

9.40 

31.73 

13.43 

17.34 

17.23 

7.46 

8.04 

.96 

9.24 

4.48 
4.48 

2.84 

3.20 

5.04 

5.93 

10.20 

10.08 

2.93 

3.18 

7.36 

14.28 

17.71 

7.80 

8.36 

9.70 

9.28 

9.32 
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TABLE  7.     COMPOSITION  OF  FEEDS,  RESIDUE  AND  EXCREMENTS^Condnacd. 


9771 
9772 
11773 
9774 
98JI 

^sri 

994a 
9950 
9931 

99^2 
9956 
U957 

rnbn 

10140 
10141 
J  01 85 


RcasiduB,  D,  li.  67,  Shi^cp  1 

Residue.  IX  B.  67;  Sbwp  2 

Eitre,  D.  E.  1j7,  Sbcep  1 

Eitcre^  D.  E.  Sheep  2. 

Ejtcre,  D,  E.  68,  Shcap  I 

Excre,  D.  E.  6S,  Sheep  2 

Peiinul  Jmy,  D.  E.  69 

Peanul  hay,  D.  E,  69 

Kiiflrhcada.O.  E,  70 

Kafir  li*;ada,  D.  E.  70 

KfjrirsUlks,  l>.  K.  70,. 

Kafir  alaiks,D.  E.  70 

Excre.  Sheep  ^  D.  E.  69 

Ejicre.  *vhi;en  6.  D.  E.  60 

Rcaidue^  Sheep  3,  D.  E.  69 

Residue,  Sheep  3,  D-  E,  70 

Ejtcre.  SWp  2,  D*  E.  70 

EKcrt.  Sheep  3.  1>.  E.  70 

,Exi:rt\  ShcL'p  J,  D.  £.  71 

lOlati  Excre.  Sheep  ^J,  ^^^  E,  71 

10187  Restiducs  Sheep  3.  D.  E.  71 

iCN)42  Milo  hciidfe,  H.  E.  71 

10013  Milo  heads,  D,  E.  71 

10044  "'■  ■     -    "  "' 

lOOiG 

10981 

10982 

11102 

11103 

11104 

1110.^ 

10987 

1«?988 

1112;* 

J 1133 

1U34 

11127 

1IJ28 

11136 

11137 

11142 

1M43 

J 1 138 

mm 
1  \2m 

U2I0 
11212 
11213 
11242 
112U 
U232 
1 1235 
1 1234 
U237 
11233 
11236 
n26L 


MiloHaJk;  n.  E.71„ 

Milsf)  stalk..    -....., 

Btrniuda  hsiy.  Sample  No.  1.  D.  E.  72 

Bermuda  hay,  Sample  No.  2,  D.  E.  72 

Etcrc.  Sheep  2,  D.  E.  72 

Eiscra.  Sheep  I,  D.  E.  72 

Hoaidue.  Sheep  2,  D.  E.  72 

Rpisidue,  Shcoji  1^  D.  E.  72 

Sudan  grass,  Sumple  No.  1,  D.  E.  73 
;^ud]in  tira&s,  Smupie  jNo,  2,  D.  E.  73. 

Rtsidtic.  Sbt!ep  1.  IK  E.  73 

Excre.  Sheep  1 ,  D.  E.  73 

Hjirre,  Sher.p  2,  D.  E.  73 

EcLerita  furast;.  Sample  Mo.  1,  D.  E.  74. 
Feterit^  forajte.  Sample  No.  2.  D.  E.  74. 
Rcaidiif,  Sheep  1,  D.  E.  74. 
Residue,  Sheep  2,  n.  E.  74. 
Sheep  L  D,  E.  74. . 


Ejtcri' 

Exere.  SheiMT  2,  1  >.  HI.  74 

ShalUi  forajie,  Sample  No.  1,  D.  E.  75 

Shnlhi  furage.  Sample  No.  2.  D.  E.  75 

ExerLv  Sheep  2,  D,  E.  75 

Rejiidu*-  Sb^ep  2.  H,  E.  75 

Peanut  h,iy,  Sample  No,  1,  D.  E.  76.. 

Peaaut  hav,  Sampk  No,  2,  D.  E.  76.. 

Eicre.  Sheep  1.  I*,  E.  7t> 

F^iJirre.  Sheep  'X  O.  1*1,  7G 

PeaauL  hav.  Sample  No.  1,  D.  E.  77.. 

Pcauul  hay,  Snaiple  No,  2,  D.  E.  77. . 

Pf4iimt  kerai'lfi,  Sample  No.  1,  D.  E.»77 

Peaaul  kernels,  SaiTit»le  No.  2.  D.  E.  77. 

Peaaut  iiuns^  Sfimpk  No.  1,  D.  E.  77... 

Peunu  I  hu  llis,  Sai  mplc  No .  2,  D.  E.  77. . . 

_  Rcfliduiv  Shwp  K  11.  E.  77 

n2J!illE)tere.  Sheep  1,  li.E.  /7 

lJ282,Enrn:.  Shrcp  3.  J>   Jl  77 

inyjRice  hav.  Sample  No.  1,  D.  E.  78 

112tW|fUfc  hav,  Saaiple  Xa.  2.  D.  E.  78 

11301  Ptsidue.  xSheep  1.  D.  E.  78 

1 1302  Residuf.  Sheep  2,  D.  H.  78 

rmn  Exr  re.  Sheep  1,  U.  E.  7W 

E?trrr,  Sheep  2,  1).  K,  7W 

Hwarf  hlaek  hulled  kafir  forage.  Sample  No 

1,  D.  i:,  7U.. 

Dwarl  blark  hulled  kurir  forage.  Sample  No. 

2,  J>.  E,  7tl.. 

Rer^idtu\  Sheep  2.  D,  E.  79. 
Re?<jdiie.  Shreij  3.  IX  E.  79. 


11.300 
11299 


11250; 


i13,>l 
I135r* 

|];=i7:i;hM  [rv  Sbf*'p  'X  T>   Iv.  7^1 

I137.i|l';^(rr    Sherp3,  fV 

Il^.Vi.Slaadunl  tnihj  nun9f:t>  forage.  Sample  No.  1 

\         IV  E,  80,,  


17.54 
17.81 
14.07 
13.37 
9.89 
9.72 
9.99 
10.31 
9.00 
9.55 
7.23 
6.82 
8.97 
8.08 
1.93 
5.00 
9.28 
8.16 
12.07 
10.21 
2.12 
8.45 
8.19 
2.90 
2.98 
5.91 
6.09 
6.53 
7.04 
6.91 
6.04 
7.85 
7.79 
5.25 
7.70 
8.46 
5.56 
4.75 
2.75 
2.35 
7.44 
7.54 
2.78 
2.80 
6.50 
1.57 
9.66 
9.19 
9.00 
9.35 
9.16 
10.24 
28.63 
28.26 
6.38 
6.29 
21.32 
8.72 
9.25 
5.63 
5.69 
4.91 
3.76 
6.48 
6.33 

5.25 

5.19 
3.32 
3.25 
7.44 
7.10 

3.29 


.49 
.55 
1.33 
1.48 
3.21 
2.91 
3.28 
3.97 
1.39 
1.27 
1.67 
1.58 
2.57 
2.54 
.63 
1.64 
2.20 
2.14 
1.84 
1.74 
1.10 
2.31 
2.36 
1.21 
1.46 
1.65 
1.62 
1.53 
1.58 
1.32 
1.21 
1.90 
1.88 
1.24 
1.63 
1.93 
1.91 
1.46 
1.49 
1.65 
1.70 
2.07 
1.30 
1.39 
1.91 
0.92 
3.34 
2.72 
2.83 
2.19 
2.75 
3.87 
47.21 
46.66 
1.59 
1.45 
20.82 
2.37 
2.54 
1.09 
1.65 
1.27 
0.77 
1.09 
1.02 

1.94 

1.97 
1.78 
1.62 
1.90 
1.58 

1.54 


10  44' 

<J.19 

29,«Oi 

30  ;s6 
4fj.15 
4ii  138. 
24  16 
22.21 
21. 47 1 
21  65 
2^1 .  12| 
2f . .  .S4 
3'J  24 
3(1  OA 

4  .  07 
3(v74 
24  14 
2^1  U 
7^1  '11 
2-^  1.^, 
37.12 
7.40 
7.35, 

31  m\ 

31 .  J9 

2c,  m\ 

27  01 
27  IJ8 
2(.  13 
3(M0 
31^   Til 

21^  :jG 

3(>.72, 

3^  i^y 

27    Kh 

20.. 14 
2^  72| 
21k  09 
34   06 

2( 

24   79 

3f  ► .  1*8 
34  'il' 
2;;  .15 
31i  07 

27  ta 

2^  27 
3f  m 
3I<   16 

2(i  ::. 

4  ^^ 
o  74 
5f  fi6 
5f;  :<1 
20.47 
31..^ 
34  23 
3(1  90 
31  OS 
3'*^  ii2 
34.85 
2(;  29 
2'/.  63 

31  .  13 

3(<  O 
31  m 
27  86 
2:i  94 
2K  87 


37,81 
39  33 
32.30 
32.58 
27.19 
2fi.4€ 

45  65 
43.22, 
50.63 
49 .  62i 
44,98 
44.31 
25-12 
25.13 

6  07 

43  03 

42.  m 
43. tie 

44  ri2 

46  :>2 
39  in 
68  16 
67  ^5 
4:>.  16 
44 .  .>2 
50  J2, 
48.72 
46.tlO 
46. dS' 
3fi  'J2i 
36.fJ2l 

43.  Uf 
42.^19 
41  Mi 
42.<>8| 

41  J4f 

42  t)8' 

4i.ia 

48.41 
47.14 
43.02 
42   7^1 

44 .  ^y^ 
16.15 
44.791 
43.22 
43.47' 
14  63, 
28.10, 
29  6:j 
42.73' 
41.68 
12.45 
14.25 
14.53' 
14.45, 
16.651 
32.74' 

30.941 
39.0ti; 
39  07 
34.36 
36.80 


€.ij6 

6,^1 

6.05 

4.82 

5.90 

5Ji2 

6  91 

7,28 

13.19 

13   i9 

12,98 

13.00 

6.16 

h  m 

.94 
6  ;i« 

6.05 
0  46 
6,06 
e.31 
10  39 

10  iM 

1 1  :^5 
fc.l3 
*.ii8 
T.26 

8  19 
6.75 

6  :a 

7  37 
h .  32 

9  31 
S  52 


n  i>4 

14.79 
6.91 

■a.:K) 

,^,M 

5  61 
7.23 
6.72 
6.61 
ft. 54 
8  85 
7.91 
7.70 
7.41 
S.63 
«;71 
5  04 
4. til 
7.07 
7,29 
5.61 
6.13 
5  87 
7.36 
6.54 
2  32 
7  33 
6.46 
6.40 


45,22   6  32 


46.28 
46,33 
44.34 
41.80 
40.72 


d.48 
6,73 
6.76 
<I.12 
6.68 


27.06 

26.21 

16.45 

17.19 

8.66 

9.41 

9.71 

13.01 

4.32 

4.32 

8.61 

8.45 

24. &4 

28.53 

85.76 

7.21 

15.23 

15.84 

13.24 

13.07 

10.26 

3.34 

3.30 

10.44 

10.37 

7.86 

8.37 

12.11 

12.63 

15.38 

14.20 

8.27 

8.10 

6.72 

13.14 

13.59 

8.49 

8.21 

5.78 

5.89 

15.36 

17.20 

7.72 

8.03 

16.24 

6.68 

7.20 

7.28 

13.77 

13.24 

8.70 

8.75 

2.41 

2.48 

11.87 

12.01 

6.13 

18.19 

14.16 

15.14 

15.10 

14.82 

14.22 

25.32 

26.82 

9.84 

9.75 
9.95 
15.97 
18.80 
15.05 


3^1   16   44.78      9.43      9.80 

Googk 
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TABLE  7.     COMPOSITION  OF  FEEDS,  RESIDUE  AND  EXCREMENTS— Continaed. 


o 
Z 

5 
2 

« 
•J 


I 


I 


i 
•^ 


E 
u 


£      I 


Is 


^ 
5 


iia53 

11436 
11437 
I14S7 
114M 
11438 
11439 
tir,02 

11503 
11524 
11525 
115^1 
11505 
115«1 
11567 
115^K 
9748 
9749 


SUndE^ni  milo  mai^t:  Idruge.  Sample  No.  2, 

D.  E,  80 ... 

Reaidue,  Shei?p  I,  D.  E.  SO. . . 
Residue.  Sbcep  2.  D.  K.  80.  , , 
Excre.  Sheep  J,  D.  E.  SO 


Ejtcre,  ShKp  2,  D.  E.  80 

AcufT  siorgQ  rora^'.  Sample  r^o.  1,  D. 
AcufTsorgp  foraflep  Sampk  No.  2,  D. 
Reiidue.  Sheep  2,  D.  E,  81.  . , 
Residue.  Shi^cn  3,  D.  E.  81. . . 

Kxcre.  Shiiep  2,  D.  E.  ai 

Eiscre.  Sheep  3,  D.  E.  81., 

Rhodes  grasiS  hay,  Sample  \o.  1,  D, 
Rh^^des  gra.ia  hay,  Sampk.  No.  2,  D, 
Residue,  Sheep  f,  D.  E,  8:i.  , . 

Excre,  Sheep  i.  H.  l£.  82 

Exerc.  Shoep  2,  D.  E.  82. .  .  .  , 
PeaU  Sampfe  No.  I,  D.  E.  67 
Peat,  Sample  No.  2,  D.  E-  67 


3.38 
2.75 
2.13 
8.69 
7.54 
4.22 
3.91 
2.41 
2.69 
7.10 
6.57 
5.44 
5.44 
4.97 
7.69 
6.61 
17.14 
17.10 


K63 
1.37 
I. II 
l.:J6 
1,23 
1. 38 


,3 

.77 
0*7 
1.74 
t.44 
l.ii7 
1    "^ 


48 
2,35 
1.98 

.75 


32.77 
32.81 
33.82 
20  03 
23.03 
32.39 
31.24 
34.74 
33.48 
22.18 
24.59 
32.35 
31.88 
32.16 
21.81 
25,09 
7.45 
12.58 


45  J9 

6.39 

43.90 

10.01 

42.77 

9.91 

4L27 

6.62 

45.11 

6.56 

42. 9B 

7.48 

44.76 

7.29 

40.17 

11.44 

40.78 

10.38 

43. 3t 

6.81 

42.20 

8.55 

42.37 

7.26 

43.78 

7.15 

43.90 

7.78 

42.11 

7.53; 

43.11 

6.5-1 

37.32 

10.19 

32.47 

10.00 

10.64 

9.16 
g.96 
22.03 
16.53 
U.59 
11.46 
10.47 
11.80 
18.83 
16.65 
10.91 
10.06 
9.71 
18.51 
16.67 
27.00 
27.10 


TABLE  8.     NUTRIENTS  FED,  DIGESTED  AND  EXCRETED, 

IN  GRAMS  PER  PERIOD. 

Protein. 

Ether 
extract. 

Crude 
fiber. 

Nitro- 
gen free 
extract. 

Water. 

Ash. 

Digestion  Period  No.  38  With 

Prairie  Hay. 

Sheep  No.  S— 

Fed  4000  cms.  6  days.  No.  7724-5. . 

Residue  9/  gms.  No.  7778 

172.00 
3.91 

98.00 
3.30 

1222.40 
30.56 

1892.00 
39.23 

312.00 
8.08 

Eaten 

168.09 
162.92 

94.70 
64.87 

1181.84 
493.89 

1852.77 
920.57 

303.02 

Excreted  2127  gms.  No.  7799 

334.79 

Digested 

5.17 
3.08 

172.00 
2.42 

29.83 
31.50 

98.00 
1.98 

687.95 
58.21 

1222.40 
14.73 

932.20 
50.31 

1892.00 
20.04 

—31.77 

Percentage  digested 

Sheep  No.  4— 
Fed  4000  tana 

312.00 

Residue  50  gms.  No.  7779 

4.78 

Eaten ^ 

169.58 
187.68 

96.02 
59.37 

1207.67 
464.23 

1871.96 
797.61 

307.22 

Excreted  1953  gms.  No.  7800 

312.10 

Digested 

—18.1 
0 
0 

176.80 
1.90 

36.65 
38.17 
34.84 

58.80 
.40 

743.44 
61.56 
59.89 

1225.20 
8.30 

1074.35 
57.45 
53.88 

1916.00 
10.40 

—4.88 

Percentage  digested  from  prairie  hav. 

Average  percentage  prairie  hay 
digested  ....". .    ... 

Digestion  Period  No.  39  With 

Sudan  Grass. 

Sheep  No.  1 — 

Fed  4000  gms.  No.  7763^ 

206.80 

Residue  25  gms.  No.  7968 

1.70 

Eaten 

174.90 
145.10 

58.40 
30.60 

1226.90 
424.8 

1905.60 
787.8 

205.10 

Excreted  1662  gms.  No.  7970 

142.8 

Digested 

29.8 
17.04 

176.8 
2.5 

27.8 
47.60 

58.8 
.6 

802.1 
65.62 

1225.2 
15.9 

1117.8 
58.66 

1916.0 
18.3 

62.3 

Perentage  digested 4  . . . 

Sheep  No.  2 — 
Fed  4000  gms 

30.38 
6.8 

Residue  46  gms.  No.  7969 

2.5 

Eaten 

174.3 
142.2 

58.2 
29.2 

1209.3 
476.8 

1897.7 
823.5 

204.3 

Excreted  1751  gms.  No.  7971 

143.8 

Digested 

32.1 

29.0 

732.5 

10714  «,27 

,^_u...L  .^L 

i(  ^e(i.Sf 
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TABLE  8.     NUTRIENTS  FED,  DIGESTED  AND  EXCRETED,  IN  GRAMS  PER  PERIOD. 


Protein. 


Ether 
extract. 


Crude 
fiber. 


Nitro- 
Sen  free 
extract. 


Water. 


Percentage  digested  from  sudan 
grass 

Averai^  percentage  sudan  grass 
digested 


Digestion  Period  No.  40  With 

Peanut  Hay  and  Peanuts. 

Sheep  No.  3 — 

Fed  2800  gms.  hay.  No.  7964-5  and 

1200  gms.  nuts.  No.  7966-7 

ToUl  fed 


Eaten ♦ 

Excreted  1396  gms.  No.  7977. 


Digested 

Digested  from  hay. 


Digested  from  peanuts , 

Percentage  digested  from  haylwith 

nuts , 

Percentage  digested^from  peanuts.. . 

Sheep  No.  4— 

Eaten 

Excreted  1386  gms.  No.  7978 

Digested 

Digested  from  hay 

Digested  from  peanuts 


Percentage  digested  from  hay  with 

nuts 

Percentage  digested  from  peanuts.. . 

Average  percentage  digested 
hay  with  nuts 

Average  percentage  digested 
peanuts 


Digestion  Period  No.  41  With 
Peanut  Vine. 
Sheep  No.  3 — 

F/Bd  4000  gms.  No.  7975-6 

Residue  0  gms 


Eaten 

Excreted  1373  gms.  No.  7.996. 

Digested 

Percentage  digested 


Digestion  Period  No.  42  With 
sudan  Straw. 
Sheep  No.  1— 
s.No 


^0.7980-1. 


Fed  4000  gm 

Residue  122  gms.  No.  7989 


Eaten 

Excreted  2119  gms.  No.  7999. 


Digested 

Percentage  digested. 


Sheep  No.  2— 

Fed  4000  cms 

Residue  15  gms.  No.  7990. 


18.42 
17.73 


212.5 
229.7 


49.83 
48.72 


65.6 
412.8 


60.57 
63.10 


605.4 
260.9 


56.61 
57.64 


1340.1 
163.6 


332.4 
96.6 


442.2 

442.2 
129.5 


478.4 

478.4 
44.0 


866.3 


866.3 
488.6 


1503.7 

1503.7 
399.5 


429.0 

429.0 
94.8 


312.7 
135.0 


434.4 
32.1 


377.7 
320.9 


1104.2 
1074.8 


334.2 
225.0 


177.7 


70.71 
77.24 


442.2 
122.2 


402.3 


90.80 
97.63 


478.4 
44.1 


56.8 


43.60 
21.76 


866.3 
446.3 


29.8 


73.43 
18.16 


1503.7 
397.1 


109.2 


77.90 
11.24 


429.0 
97.2 


320.0 
135.0 


434.3 
32.1 


420.0 
320.9 


1106.6 
1074.8 


331.8 
225.0 


185.0 


72.37 
80.41 


71.54 
78.82 


308.8 
0.0 


402.2 


90.78 
97.61 


90.79 
97.62 


96.4 
0.0 


99.1 


48.48 
37.96 


46.04 
29.86 


908.4 
0.0 


31.8 


73.59 
19.38 


73.51 
18.77 


1980.4 
0.0 


106.8 


77.35 
11.0 


77.62 
11.12 


354.0 
0.0 


308.8 
112.6 


96.4 
49.3 


908.4 
427.1 


1980.4 
391.7 


354.0 
114.5 


196.2 
63.54 


312.0 
7.9 


47.1 
48.86 


60.0 
2.1 


481.3 
52.98 


1226.4 
41.5 


1588.7 
80.22 


1714.0 
50.4 


239.5 
67.66 


304.1 
175.5 


57.9 
37.3 


1184.9 
512.8 


1663.6 
928.3 


128.6 
42.29 


312.0 
1.0 


20.6 
25.58 


60.0 
2.2 


672.1 
56.72 

1226.4 
4.6 


735.3 
44.20 


1714.0 
6.3 


Eaten 311.0 

Excreted  1889  gms.  No.  8000 156.4 

Digested |     154.6 


57.8 
32.7 


1221.8 
447.9 


1707.7 
833.6 


25.1 


773.9        874.1     28.S 
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TABLE  8.     NUTRIENTS   FED,    DIGESTED  AND  EXCRETED,  IN  GRAMS  PER  PERIOD, 

— CoDtinned. 


Protein. 

Ether 
extract. 

Crude 
aber. 

Nitro- 
gen free 
extract. 

Water. 

Ash. 

Sheep  No.  2 — Continued. 
Percentage  digested  from   sudan 
straw 

49.71 
45.90 

240.8 
3.2 

43.43 
34.51 

82.4 
2.0 

63.34 
60.03 

1096.8 
46.0 

51.19 
47.70 

18.^2.8 
60.4 

419.6 
14.5 

9.49 

6.84 

Digestion  Period  No.  43  With 
Fed  4000  flms.  No.  7991-2 

288.0 

Residue  133  gins.  No.  8001 

6.9 

Eaten 

237.6 
140.5 

80.4 
29.0 

'2§8:i 

1792.4 
696.0 

405.1 
127.8 

281.1 

Excreted  1600  gms.  No.  8011 

198.2 

Digested 

97.1 
40.45 

240.8 
.1 

51.4 
63.93 

82.4 
.4 

642.3 
61.12 

1096.8 
.5 

1096.4 
61.17 

1852.8 
.9 

277.3 
68.45 

419.6 
.2 

82.9 

Percentafle  diflested. .........  r 

29.53 

Sheep  No.  4— 
Fed  4000  gms 

288.0 

Residue  2  gms.  No.  7991-2 

.1 

Eaten 

240.7 
154.1 

82.0 
33.3 

1096.3 
402.3 

1851.9 
652.9 

419.4 
119.1 

287.9 

Excreted  1571  gms.  No.  8012 

20912 

Digested 

86.6 

35.98 
38.22 

443.7 
16.2 

48.7 

60.12 
62.03 

43.8 
1.7 

\  694.0 

63.30 
62.21 

759.0 
•    18.2 

1199.0 

64.74 
62.96 

1028.1 
26.2 

300.3 

71.58 
70.02 

414.6 
9.7 

78.7 

PercenUge  digested  from  sorghum 
hay 

27.34 

Average  percentage  sorghum    hay 

28.44 

DigesUon  Period  No.  44  With 

Moth  Bean. 

Sheep  No.  1— 

Fed  3000  gms.  No.  8002-3 

311.4 

Residue  154  gms.  No.  8009 

81.9 

Eaten 

427.5 
142.1 

42.1 
36.5 

740.8 
334.6 

1001.9 
342.1 

404.9 
101.9 

229.5 

Excreted  1174  gms.  No.  8013 

216.8 

Digested 

285.4 
66.76 

443.7 
3.1 

5.6 
13.30 

43.8 
.4 

406.2 
54.83 

759.0 
4.6 

659.8 
65.85 

1028.1 
8.6 

303.0 
74.83 

414.6 
4.0 

12.7 

Percentage  diflested 

5.53 

Sheep  No.  2— 
Fed  3000  gms 

311.4 

Residue  44  gms.  No.  8010 

23.3 

Eaten 

440.6 
143.4 

43.4 
40.2 

754.4 
379.6 

1019.5 
367.7 

410.6 
100.2 

288.1 

Excreted  1299  gms.  No.  8014 

267.9 

Digested 

297.2 

67.43 
67.10 

592.8 
26.7 

3.2 

7.37 
10.84 

54.4 
2.1 

374.8 

49.68 
52.26 

1344.8 
147.7 

651.8 

63.93 
64.89 

1344.4 
97.5 

310.4 

75.60 
75.21 

394.0 
24.5 

20.2 

Percentage  digested  from  moth 
bean 

7.01 

Average  percentage  moth   bean 

6.27 

DigesUon  Period  No.  45  With 

Dotichos  tabtab. 

Sheep  No.  1~ 

Fed  4000  gms.  No.  8108-9 

270.0 

Residue  311  gms.  No.  8121 

22.5 

Eaten 

566.1 
156.0 

52.3 
25.6 

1197.1 
513.8 

1246.9 
424.5 

369.5 
108.6 

247.5 

Excreted  1408  gms.  No.  8123 

179.5 

Digested 

410.1 
72.44 

26.7 

\     51. o: 

1     683.3 
►1       57.  Oi 

822.4 
»        65. 9C 

260.9 
70.61 

68.0 

Percentage  digested 

27.47 
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TABLE  8.     NUTRIENTS  FED,  DIGESTED  AND  EXCRETED.  IN  GRAMS  PER    PERIOD 

— Continued. 


Sheep  No.  2— 

Fed  4000  gms .^ 

Residue  35  gms.  No.  8122 

Eaten 

Excreted  1633  gms.  No.  8124 

Digested 

Percentage  digested  from  DoUchos 
lablao. 

Average  percentage  DoUchos  lablab 
digested 

DigettioA  Period  No.  46  With 
Sheep  No.  4 — 

Fed  900  ams.  No.  816^9 

Residue  5gms.  No.  816S.9 

Eaten 

Excreted  692  gms.  No.  8170 

Digested 

Percentage  digested 

*  Digestion  Period  No.  47  With 
Sorghum  Silage. 
Sheep  No.  3— 

Fed  9000  gms.  No.  8225^4   

Residue  3  gms.  No.  8223-4 

EUiten 

Excreted  1210  gms.  No.  8225 

Digested 

Percentage  digested 

Sheep  No.  4 — 

Fed  9000  gms .^  ■  • 

Residue  11  gms.  No.  8223-4 

Eaten 

Excreted  1326  gms.  No.  8226 

Digested 

Percentage  digested  from  sorghum 
silage • 

Average  percentage  sorghum  silage 
digested 

Digestion  Period  No.  48  With 
Alfalfa  Hay. 
Sheep  No.  5 — 

Fed  3000  gms.  No.  8227-8. 

Residue  6  gms.  No.  8227-8 

Eaten 

Excreted  1213  gms.  No.  8249 

Digested 

Percentage  digested 

Sheep  No.  6— 

Fed  3000  gms •  •  -  •    

Residue  4  gms.  No.  8227-8 

Eaten •  •  ■    ■■■■ 

Excreted  1271  gms.  No.  8250 

Digested 

Percentage  digested  from  alfalfa  hay 
Average  percentage  alfalfa  hay 

digested 


Protein. 


592.8 
2.8 


590.0 
164.3 


425.7 

72.15 
72.30 


180.9 
.1 


180.8 
73.8 


107.0 
59.18 


177.3 
.1 


177.2 
131.3 


45.9 
25.90 


177.3 
.2 


177.1 
141.5 


35.6 

20.10 
23.00 


360.6 
.7 


359.9 
110.1 


249.8 
69.41 


360.6 
.5 


360.1 
122.7 


237.4 
65.93 
I       67.67 


Ether 
extract. 


54.4 
.3 


54.1 
25.5 


28.6 

52.87 
51.96 


42.3 
.0 


42.3 
12.8 


29.5 
69.74 


76.5 
.0 


76.5 
26.6 


49.9 
65.23 


76.5 
.1 


76.4 
30.6 


45.8 

59.95 
62.59 


42.3 
.1 


42.2 
35.5 


6.7 
15.88 


42.3 
.1 


42.2 
36.7 


5.5 
13.03 
14.46 


Crude 
fiber. 


Nitrp-        Water, 
gen  free 
extract. 


1344.8 
17.2 


1327.6 
634.1 


693.5 

52.24 
54.65 


667.8 
.4 


667.4 
168.9 


498.5 
74.69 


617.4 
.2 


617.2 
271.8 


345.4 
55.93 


617.4 
.8 


616.6 
265.6 


351.0 

56.93 
56.43 


955.5 
1.9 


953.6 
542.8 


410.8 
43.08 


955.5 
1.3 


954.2 
565.6 


388.6 
40.73 
41.91 


1344.4 
9.9 


1334.5 
490.9 


843.6 

63.21 
64.59 


1224.9 
.7 


1224.2 
290.4 


933.8 
76.28 


1779.3 
.6 


1778.7 
538.3 


1240.4 
69.68 


1779.3 
2.2 


1777.1 
635.7 


1141.4 

64.17 
66.93 


1175.1 
2.4 


1172.7 
310.0 


862.7 
73.56 


1175.1 
1.6 


1173.5 
343.5 


830.0 
70.73 
72.J5 
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394.0 
2.5 


391.5 
118.9 


272.6 

69.63 
70.12 


6718.5 
3.7 


6714.8 
52.5 


6662.3 
99.22 


241.8 
.5 


241.3 
106.4 


134.9 
55.91 


241.8 
.3 


241.5 
97.6 


143.9 
59.59 
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TABLE  8.     NUTRIENTS  FED,  DIGESTED  AND  EXCRETED,  IN    GRAMS  PER  PERIOD 

— Conttnned. 


Protein. 

Ether 
extract. 

Crude 
fibre. 

Nitro- 
gen free 
extract. 

Water. 

Ash. 

DigesUon  Period  No.  49  With 
Alfalfa  and  Rough  Rice. 
Sheep  No.  5— 
Fed  1800  gms.  alfalfa  No.  8227^  . . 
1800  ffns.  rough  rice  No.  8245-6 

216.4 
156.2 

25.4 
28.4 

573.3 
152.8 

705.1 
1209.8 

145.1 
179.8 

134.8 
73.3 

Total  fed  3600  gms 

372.6 

63.8 
.0 

726.1 
.3 

1914.9 
.4 

324.9 
.1 

208.1 
.1 

Residue  1  «m.  No.  8227-8 

Eaten 

372.5 
99.0 

53.8 
27.4 

725.8 
501.3 

1914.5 
335.4 

324.8 
85.9 

208.0 
.  147.8 

Excreted  1197  gms.  No.  8271 

Digested 

273.5 
144.9 

26.4 
4.5 

224.5 
•  213.1 

1579.1 
491.1 

238.9 
83.0 

60.2 
60.7 

Digested  from  alfalfa 

Digested  from  rough  rice 

128.6 
82.33 

372.6 
.1 

21.9 
77.12 

53.8 
.0 

11.4 
7.46 

726.1 
.3 

1088.0 
89.94 

1914.9 
.4 

155.9 
86.71 

324.9 
.1 

Percentage  digested  from  rough  rice 

Sheep  No.  6— 
Fed  3600  gms 

208.1 
.1 

Residue  1  gm.  No.  8227-8 

Eaten 

372.5 
99.1 

53.8 
22.9 

725.8 
468.9 

1914.5 
311.8 

324.8 
88.7 

208.0 
134.7 

Excreted  1126  gms.  No.  8272 

EHgested 

273.4 
144.9 

30.9 
4.5 

256.9 
213.1 

1602.7 
491.1 

236.1 
83.0 

73.3 
60.7 

Digested  from  alfalfa 

Digested  from  rough  rice 

128.5 
82.27 
82.30 

216.4 
146.3 

26.4 

92.96 

85.04 

25.4 
18.2 

43.8 

28.66 

18.06 

573.3 
149.8 

1111.6 
91.87 
90.91 

705.1 
1207.4 

153.1 
85.15 
85.93 

145.1 
209.2 

12.6 
17.19 

Percentage  digested  from  rough  rice 
Avera^  pereentage  rough  rice 

Digestion  Period  No.  50  With 
Alfalfa  and  Rough  Rice. 
Sheep  No.  5-^ 
Fed  1800  gms.  alfalfa  No.  8227-8  . . 
1800  gms.  rough  rice  No.  8251-2 

134.8 
69.5 

ToUl  fed  3600  gms 

362,7 
.2 

43.6 
.0 

723.1 
.6 

1912.5 
.8 

354.3 
.2 

204.3 
.1 

Residue  20  gms.  No.  8227-8 

Eaten 

362.5 
114.3 

43.6 
26.5 

722.5 
499.4 

1911.7 
340.0 

354.1 
79.9 

Excreted  1203  gms.  No.  8273 

204.2 
143.0 

Digested 

248.2 
144.8 

17.1 
4.5 

223.1 
213.0 

1571.7 
490.8 

274.2 
83.0 

Digested  from  alfalfa 

61.2 

60.7 

Digested  from  rough  rice 

103.4 
70.54 

362.7 
.1 

12.6 
69.23 

43.6 
.0 

10.1 
67.4 

723.1 
.3 

1080.9 
89.47 

1912.5 
.4 

191.2 
91.35 

354.3 
.1 

Peroentage  digested  from  rough  rice 

Sheep  No.  6— 
Fed  3600  gms 

.5 
.35 

Residue  1 .0  gms  No.  8227-8 

204.3 
.1 

Eaten 

362.6 
117.6 

43.6 
26.4 

722.8 
480.3 

1912.1 
322.5 

354.2 
82.0 

Excreted  1156  gms.  No.  8274 .'.'.'.'.'. 

204.2 
127.3 

Digested 

245.0 
144.9 

17.2 
4.5 

242.5 
213.1 

1589.6 
491.1 

272.2 
83.0 

Digested  from  alfalfa 

76.9 
60.7 

Digested  from  rough  rice 

100.1 
68.35 
69.45 

12.7 

69.78 

69.51 

29.4 
19.61 
13.18 

1098.5 
90.96 
90.22 

189.2 
90.39 
90.87 

Percentage  digested  from  rough 
rice 

16.2 

Average  percentage  rough  rice 

23.31 
11.83 
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TABLB  8.     NUTRIE>fTS  PBD.  DIOE3TBD  AND  EXCRBTED,  IN  GRAMS  PER  PERIOD 


Protein. 


Ether 
extract. 


Nitro- 
Cnide  gen  free 
fiber.       extract. 


Water. 


Ash. 


Dioeition  PeriodlNo.  51  With 

Alfalfa  and  Rough  Rice. 

Sheep  No.  5— 

Fed  1800  gms.  alfalfa  No.  8227^  . . 

1800  gms. rough  rice  No.8260-70 


Total  fed  3600  gms. .  .,,;v. . . . 
Residue  4.0  gms.  No.  8227-8. 


Eaten 

Excreted  1229  gms.  No.  8291 . 


Digested 

Digested  from  alfalfa. 


Digested  from  rough  rice 

Percentage  digested  from  rough  rice 

Sheep  No.  6 — 

Fed  3600  gms ^^^ 

Residue  1 .0  gms.  No.  8227-8 


Eaten 

Excreted  1157  gms.  No.  8292. 


Digested 

Digested  from  alfalfa 

Digested  from  rough  rice 

Percentage  digested  from  rough  rice 
Average  percentage  rough  rice 
digested 


>igeL 

Alfalfa  and  Peanut  HuUs. 
Sheep  No.  5^ 
Fed  1800  gms.  alfalfa  No.  8227-8    . 
1 80O gms.  peanut  hulls  No.  8275-6 

ToUl  fed  3600  gms 

Residue  6  gms.  No.  8227-8. 


Eaten 

Excreted  1827  gms.  No.  8297. 


Digested 

Digested  from  alfalfa 

Digested  from  peanut  hulls . 

Percentage  digested 


Sheep  No.  6 — 

Total  fed3600  gms 

Residue  1 .0  gms.  No.  8227-8. 


Eaten 

Excreted  2129  gm%.  No.  8298. 


Digested 

Digested  from  alfalfa 

Digested  from  peanut  hulls 

Percentage  digested   from   peanut 
hulls" 

Avera^  percentage  peanut  hulls 
digested 


216.4 
145.8 


362.2 
.5 


361.7 
107.0 


254.7 
144.7 


110.0 
75.45 


362.2 
.1 


362.1 
108.5 


253.6 
144.9 


108.7 
74.55 
75.00 


216.4 
177.3 


393.7 
.7 


393.0 
134.3 


258.7 
144.5 


114.2 
64.41 


393.7 
.1 


393.6 
142.4 


251.2 
144.9 


106.3 

59.95 
62.18 


25.4' 
27.2 


573.4 
149.8 


705.1 
1222.0 


52.6 
.1 


723.2 
1.2 


1927.1 
1.5 


52.5 
29.1 


23.4 
4.5 


18.9 
69.49 


52.6 
.0 


52.6 
26.8 


25.8 
4.5 


21.3 
78.31 
73.90 


25.4 
66.4 


722.0 
518.9 


1925.6 
333.7 


203.1 
212.8 


1591.9 
490.4 


J. 7 


723.2 
.3 


722.9 
475.2 


247.7 
213.1 


34.6 
23.10 


91.8 
.1 


91.7 
22.1 


69.6 
4.5 


65.1 
98.04 


91.8 
.0 


91.8 
25.1 


66.7 
4.5 


62.2 

93.67 
95.86 


573.4 
878.4 


1451.8 
1.9 


1101.5 
90.14 


1927.1 
.4 


1926.7 
317.4 


1609.3 
491.1 


1118.2 
91.51 
90.83 


705.1 
405.5 


1110.6 
2.4 


1449.9 
985.3 


464.6 
212.5 


252.1 
28.69 


1451.8 
.3 


1451.5 
1211.4 


240.1 
213.1 


27.0 

3.07 
16.4 


1108.2 
361.4 


746.8 
489.6 


257.2 
63.51 


1110.6 
.4 


1110.2 
409.2 


701.0 
491.1 


209.9 

51.76 
57.64 


134.8 
75.4 


210.2 
.3 


209.9 
144.5 


65.4 
60.6 


4.8 
6.37 


210.2 
.1 


210.1 
137.2 


72.9 
60.7 


12.2 
16.18 
11.28 


134.8 
116.5 


251.3 
.4 


250.9 
187.1 


63.8 
60.5 


3.3 
2.83 


251.3 
.1 


251.2 
178.0 


73.2 
60.7 


12.5 

10.73 
6.78 
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TABLE  8.     NUTRIENTS  FED,  DIGESTED    AND  EXECUTED, 

— Condnaed. 

IN  GRAMS  PER  PERIOD 

Protein. 

Ether 
extract. 

&'• 

Nitro- 
gen free 
ext^ct. 

Water. 

Ash. 

Digestion  Period  No.  53  With 

Alfalfa. 

Sheep  No.  5 — 

Fed  3000  oms.  No.  8227-8 

360.6 
3.0 

42.3 
.7 

955.5 
17.2 

1175.1 
.      11.8 

241.8 
3.0 

224.7 

Residue  39  gms.  No.  8399 

3.2 

Eaten 

357.6 
128.6 

41.6 
33.2 

938.3 
695.2 

1163,3 
400.7 

238.8 
110.4 

221.5 

Excreted  1515  gms.  No.  8397 

146.8 

Digested 

229.0 
64.04 

360.6 
.1 

8.4 
20.19 

42.3 
.0 

243.1 
25.91 

955.5 
'.3 

762.6 
65.55 

1175.1 
.4 

128.4 
53.77 

241.8 
.1 

74.7 

Percentage  digested 

33.72 

Sheep  No.  6 — 
Fed  3000 

224.7 

Residue  1 .0  gms.  No.  8227^ 

.1 

Eaten 

360.5 
113.3 

42.3 
33.3 

955.2 
583.1 

1164.7 
362.5 

241.7 
97.2 

224.6 

Excreted  1321  gms.  No.  8398 

131.6 

Digested 

247.2 

68.57 
66.31 

66.99 

305.7 
11.5 

9.0 

21.28 
20.74 

17.60 

43.8 
1.7 

372.1 

38.99 
32.45 

37.18 

1127.1 
41.9 

802.2 

68.88 
67.22 

69.69 

1022.7 
35.4 

144.5 

59.79 
56.78 

57.27 

266.7 
7.2 

93.0 

Percentage  digested  from  alfalfa. . . . 
Average  percentage  alfalfa  digested . 

Average  of  No.  48  and  No.  53 

DigesUon  Period  No.  54  With  Alfalfa 

Hay.  Sheep  No.  1— 
Fed  3000  gms.  No.  8316-7 

41.41 
37.57 

45.04 
234.3 

Residue  108  gms.  No.  8408 

10.3 

Eaten 

294.2 
102.3 

42.1 
26.4 

1085.2 
572.1 

987.3 
356.0 

"ni 

224.0 

Excreted  1263  gms.  No.  8404 

122.9 

Digested 

191.9 
65.23 

305.7 
.9 

15.7 
37.29 

43.8 
.1 

513.1 
47.28 

1127.1 
3.4 

631.3 
63.94 

1022.7 
3.1 

176.3 
67.94 

266.7 
.8 

101.1 

Percentage  digested. . .  ^ 

Sheep  No.  2— 
Fed  3000  gms 

45.13 
234.3 

Residue  9  gms.  No.  8316-7 

.7 

Eaten 

304.8 
99.1 

43.7 
21.8 

1123.7 
544.1 

1019.6 
341.9 

265.9 
78.5 

233.6 

Excreted  1193  gms.  No.  8405 

107.5 

Digested 

205.7 

67.45 
66.34 

183.4 
248.9 

21.9 

50.11 

43.70 

26.3 
52.7 

579.6 

51.58 
49.43 

676.3 
38.7 

677.7 

66.47 
65.21 

613.6 
1258.6 

187.4 

70.48 
69.21 

160.0 
171.2 

126.1 

Percentage  digested  from  alfalfa 

Average  percenUge  alfalfa  digested . 

Digestion  Period  No.  55  With 

/Ofalfa  and  Feterita  Seed. 

Sheep  No.  1— 

Fed  1800  gms.  alfalfa  No.  8316-7. . . 

1800  gms.  feterita  No.  8318-9  . . 

53.98 
49.56 

140.6 
30.2 

Total  fed  3600  gms 

432.3 
.3 

79.0 
.4 

715.0 
1.1 

1872.2 
1.0 

331.2 
.2 

170.8 

Residue  3  gms.  alfalfa 

.2 

Eaten 

432.0 
88.3 

78.6 
26.1 

713.9 
406.9 

1871.2 
285.0 

331.0 
61.8 

170.6 

Excreted  946  gms.  No.  8580 

77.9 

Digested 

343.7 
122.9 

52.5 
10.8 

307.0 
339.4 

1586.2 
403.7 

269.2 
114.1 

92.7 

Digested  from  alfalfa 

69.3 

Digested  from  feterita  seed 

Percentage  digcstedfrom  feterita  seed 

220.8 
88.67 

41.7 
76.65 

—32.4 
0 

1182.5 
93.91 

155.1 
75.33 

23.4 
77.99 

Digitized  by 


Google 


32 


Texas  AGRicuLTUKAii  Experiment  Station. 


TABLE  8.     NUTRIENTS  FED,  DIGESTED    AND  EXCRETED,  IN  GRAMS  PER  PERIOD 

— C«BtiM«ad. 


, 

Protein. 

Ether 
extract. 

Crade 
fiber. 

Nitro- 
gen free 
extract. 

Water. 

Ash 

„^o.n/v    Sheep  No.  2— 

Fed  3600  smi 

432.3 
1.2 

79.0 
.2 

715.0 
4.5 

1872.2 
4.0 

331.2 
1.0 

170.8 

Residue  12  gms.  No.  8289 

1.2 

Eaten 

431.1 
81.3 

78.8 
29.6 

710.5 
308.2 

1868.2 
216.6 

330.2 
48.2 

169.6 

Exaeted  749  gms.  No.  8581 

65.1 

Digested 

349.8 
122.3 

49.2 
11.0 

402.3 
337.7 

1651.6 
401.7 

282.0 
114.2 

104.5 

Digef ted  from  alfalfa 

68.8 

Digested  from  feteriu  seed 

Percentage  digested  from  feterita 
seed 

227.5 

91^40 
90.03 

183.4 
186.5 

38.2 

72.49 
74.52 

26.3 
85.1 

64.6 

100.0 
50.0 

676.3 
35.3 

1249.9 

99.30 
96.60 

613.6 
1285.4 

167.8 

98.01 
86.67 

160.0 
181.6 

35.7 
100.00 

Average  percentage  feterita  seed 

88.90 

DiMtion  Period  No.  56  With 

Aualfa  and  Argentine  Com. 

Sheep  No.  1— 

Fed  1800  gms.  alfalfa  No.  8316-7. . . 

1800  gms.  Argentine  com  No. 

8406-7 : 

140.6 
26.3 

Tota]fed  3600  gms 

369.9 
.9 

111.4 
.1 

'U:5 

1899.0 
2.9 

341.6 

166.9 

Residue  8.5  gms.  No.  8316-7 

.7 

Eaten 

'3?:2 

111.3 
24.0 

708.4 
359.7 

1896.1 
247.2 

340.8 
57.6 

166.2 

Excreted  852  gms.  No.  8593 

72.1 

Digested 

277.6 
122.5 

87.3 
10.9 

348.7 
338.4 

1648.9 
402.5 

283.2 
114.4 

94.1 

Digested  from  alfalfa 

09.1 

Digested  from  Argentine  com 

Percentage  digested  from  Argentine 

155.1 

83.16 

369.9 
.5 

76.4 

89.78 

111.4 
.1 

10.3 

29.18 

711.6 
1.8 

1246.4 

96.96 

1899.0 
1.7 

168.8 

92.95 

341.6 
.4 

25.0 
95.06 

Sheep  No.  2— 
Fed  3600  gma 

166.9 

Residue  5!o  gms  No.  8316-7 

.4 

Eaten 

369.4 
79.9 

'^:2 

709.8 
314.5 

1897.3 
224.6 

341.2 
45.6 

166.5 

Excreted  757  gms.  No.  8594 

70.0 

Digested 

289.5 
122.7 

88.9 
10.9 

395.3 
339.1 

1672.7 
403.2 

295.6 
114.7 

96.5 

Digested  from  alfalfa 

69.2 

Digested  from  Argentine  corn 

Percentage  digested  from  Argentine 
corn 

166.8 

89.44 
86.30 

183.4 
155.2 

78.9 

92.71 
91.25 

26.3 
39.8 

56.2 

159.21 
94.20 

676.3 
132.7 

1269.5 

98.76 
97.20 

613.6 
1246.0 

180.9 

99.61 
96.28 

160.0 
165.1 

27.3 
103.80 

Average  percentage  Argentine  com 

99.43 

Digestion  Period  No.  57  With 

Alfalfa  and  Milo  Maize 

Head  Chops. 

Sheep  No.  1— 

Fed  1800  gms.  alfalfa  No.  8316-7. . . 

1800  ttras.   milo   maize  head 

chops  No.  8590-1 

140.6 
61.7 

Total  fed 

338.6 
2.-3 

66.1 
.3 

809.0 
9.8 

1859.6 
8.8 

325.1 
1.8 

202.3 

Residue  25  gms.  No  8794 

2.0 

Eaten 

336.3 
89.7 

65.8 
18.0 

799.2 
330.1 

1850.8 
284.5 

323.3 
51.8 

200.3 

Excreted  862  gms.  No.  8792 

87.9 

Digested 

246.6 
121.6 

47.8 
10.9 

469.1 
335.1 

1566.3 
398.6 

271.5 
113.7 

112.4 

Digested  from  alfalfa 

68.4 

Digested  from  milo  maize  head  chops 

Percentage     diRested     from     milo 

maize  head  chops 

125.0 
80.5 

36.9 
92.7 

134.0 
101. 0 

1167.7 
93.7 

157.8 
95.6 

44.0 
71  3 
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TABLE  8.     NUTBIENTS  FED.  DIGESTED  AND   EXCRETED. 

l—Contiraed. 

IN  GRAMS  PER  PERIOD 

Protein. 

Ether 
extract. 

Crude 
fiber. 

Nitro- 
gen free 
extract. 

WaUr. 

Ash. 

Sheep  No.  2— 
Fed  3600  gms 

338.6 

66.1 
.1 

«1:8 

1859.6 

325.1 
.7 

202.3 

Residue  8^s.  No.  8316-7 

.6 

Eaten 

337.8 
93.8 

66.0 
21.5 

806.0 
377.6 

1856.9 
302.5 

324.4 
67.2 

201.7 

Excreted  963  gms.  No.  8793 

100.4 

Digested 

244.0 
122.5 

44.5 
10.9 

428.4 
338.5 

1554.4 
402.6 

257.2 
114.5 

101.3 

Oigested  from  alfalfa 

69.1 

Digested  from  milo  maize  head  chops 
heaa  chops 

121.5 

78.29 
79.4 

305.7 
2.1 

33.6 

84.43 
88.6 

43.8 
.2 

89.9 

67.75 
84.4 

1127.1 
6.0 

1151.8 

92.44 
93.1 

1022.7 
4.4 

142.7 

86.43 
91.0 

266.7 
1.3 

32.2 
52.19 

61.7 

DigesUon  Period  No.  58  With 
Fed  3000  gms.  No.  8316-6 

234.3 

Residue  16  oms.  No.  8797 

2.0 

F^t^n ,  ,      , 

303.6 
98.5 

.      43.6 
26.9 

1121.1 
551.2 

1018.3 
350.2 

265.4 
66.6 

232.3 

Excreted  1203  gms.  No.  8795 

109.5 

Digested 

205.1 
67.56 

805.7 
1.5 

16.7 
38.30 

569.9 
50.83 

1157.1 
4.2 

668.1 
65.61 

1022.7 
3.3 

198.8 
74.91 

266.7 
.9 

122.8 

Percentage  digested 

52.86 

Sheep  No.  2— 
Fed  300  gms 

234.3 

Residue  11.0  gms.  No.  8798 

1.0 

Eaten 

304.2 
96.8 

43.7 
25.7 

1122.9 
545.9 

1019.4 
330.4 

265.8 
69.0 

233.3 

Excreted  1195  gms.  No.  8796 

127.3 

Digested 

207.4 
68.18 
67.87 
67.11 

183.4 
489.2 

18.0 
41.19 
39.75 
41.73 

26.3 
51.7 

577.0 
^51.38 
51.11 
50.27 

676.3 
146.5 

689.0 
67.59 
66.60 
65.90 

613.6 
889.4 

196.8 
74.04 
74.48 
71.85 

160.0 
172.1 

106.0 

Percentage  digested  from  alfalfa  hay 
Avera^  percentage  alfalfa  hay 

45.44 
49.15 

Average  percentage  digested  No. 

49.36 

DigesUon  Period  No.  59  With 

Alfalfa  and  Jack  Bean. 

Sheep  No.  2 — 

Fed  1800  gms.  alfalfa  No.  8316-7. . . 

1800  gms.  jack  beans  No.  8742-3 

140.6 
51.5 

Total  fed 

672.6 
2.4 
12.3 

78.0 

.2 

1.1 

822.8 
3.5 
4.1 

1503.0 

4.7 

22.7 

332.1 
1.4 
4.3 

192.1 

Residue  13  gms.  No.  8824 

8 

46  gms.  No.  8823 

1.4 

Eaten 

657.9 
109.3 

76.7 
24.5 

815.2 
362.8 

1475.6 
235.5 

326.4 
66.0 

189  9 

Excreted  874  gms.  No.  8822 

76.0 

Digested 

548.6 
121.5 

52.2 
10.9 

452.4 
338.2 

1240.1 
401.3 

260.4 
114.0 

113  9 

Digested  from  alfalfa 

69.0 

Digested  from  jack  beans 

427.1 
89.6 

430.0 
5.8 

41.3 
81.6 

69.2 
.8 

114.2 
80.2 

1239.6 
13.8 

838.8 
96.8 

1529.2 
17.5 

146.4 
87.2 

377.6 
3.5 

44.9 

Percentage  digested  from  jack  beans 

Digestion  Period  No.  60  With 

Sudan  Hay 

Sheep  No.  I— 

Fed  4000  gms.  No.  9290-1 

89.6 
354.8 

Residue  49  gms.  No.  9344 

7.6 

Eaten 

424.2 
175.7 

68.4 
36.5 

1225.8 
486.5 

1511.7 
834.7 

374.1 
155.7 

347  2 

Excreted  1939  gms.  No  9342 

249.9 

Digested 

248.5 
58.58 

31.9 
46.64 

739.3 
60.31 

677.0 
44.78 

218.4 
58.38 

97  3 

Percentage  digested 

28.02 
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TABLB  8.     NUTHIBNTS  FED,  DIGESTED  AND  EXCRETED,  IN  OBAMS  PBR  PERIOD 

— Continaed. 


Protein. 

Ether 
extract. 

Crude 
fibre. 

Nitro- 
gen  free 
extract. 

Water. 

Aah. 

Sheep  No.  2 — 
Fed  4000  gms 

430.0 
13.2 

«!:? 

1239.6 
56.9 

1529.2 
56.2 

374.6 
10.3 

354  8 

Residue  l5.5  gms.  No.  9345 

16.3 

Eaten 

416.8 
175.4 

67.1 
37.8 

1182.7 
510.9 

1473.0 
902.1 

367.3 
151.6 

338  5 

Excreted  2052  gms.  No  9343 

274.1 

Digested 

241.4 
57.92 
58.25 

199.6 
4.6 

29.3 

43.67 

.45.15 

80.4 
1,5 

671.8 
56.80 
58.56 

1288.4 
52.9 

570.9 
38.76 
41.77 

1807.6 
49.4 

215.7 
58.72 
58.55 

346.4 
10.1 

64  4 

Percentage  digested  from  sudan  hay 
Avera^  percentage  sudan  hay 

19.02 
23  52 

DigesUon  Period  No.  61  With 

Prairie  Hay 

Sheep  No.  1— 

Fed  4000  gms.  No.  9337-8 

278.4 

Residue  136  gms.  No  9374.. 

17.6 

Eaten 

195.0 
145.9 

78.9 
60.0 

1235.5 
561.7 

1758.2 
874.4 

336.3 
146.5 

260  8 

Excreted  2041  gms.  No.  9371 

252. 5 

Digested 

49.1 
25.18 

199.6 
3.9 

18.9 
23.95 

80.4 
1.5 

673.8 
54.54 

1288.4 
44.4 

883.8 
50.27 

1807.6 
38.2 

189.8 
56.44 

346.4 
7.7 

8.3 

Percentage  digested 

3  18 

Sheep  No.  2 — 
Fed  4000  gms 

278.4 

Residue  105.5  gms.  No.  9375 

9.9 

Eaten 

195.7 
145.7 

78.9 
39.6 

1244.0 
593.2 

1769.4 
912.6 

338.7 
152.9 

268  5 

Excreted  2097  gms.  No  9372 ...... 

252.0 

Digested 

50.0 

25.55 

25.37 

452.0 
2.0 

39.3 
49.81 
36.88 

650.8 
52.32 
53.43 

1117.6 
3.1 

856.8 
48.42 
49.34 

1623.6 
5.5 

185.8 
54.86 
55.65 

347.6 
.6 

15.6 

Percentage  digested  from  prairie  hay 
Average  percentage  praine  bay 

digested 

5.81 
4.50 

Digestion  Period  No.  62  With     ' 
Sudan  Hay. 
Sheep  No.  1— 
Fed  4000  gms.  No.  9408-9 

372.4 

Residue  17  gms.  No.  9529 

5.4 

Eaten 

450.0 
175.3 

86.5 
34.4 

1114.5 
442.4 

1618.1 
763.6 

347.0 
95.4 

367  0 

Excreted  1828  gms.  No.  9531 

317.0 

Digested 

274.7 
61.04 

452.0 
1.6 

52.1 
60.23 

86.8 
.2 

672.1 
60.21 

1117.6 
3.7 

854.5 
52.80 

1623.6 
5.1 

241.6 
69.62 

347.6 
.7 

50.0 

Percentage  digested 

13.62 

Sheep  No.  2 — 
Fed  4000  gms 

372  4 

Residue  13  gms.  No.  9530 

1.7 

Eaten , 

450.4 
147.3 

86.6 
32.9 

1113.9 
442.7 

1618.5 
770.3 

346.9 
95,7 

370.7 

Excreted  1799  gms.  No.  9532 

310.0 

Digested 

303.1 
67.29 
64.17 

369.6 

.4 

53.7 

62.01 

61.16 

43.8 

671.2 
60.26 
60.24 

1170.0 
1.2 

848.2 
52.41 
52.61 

1055.4 
1.0 

251.2 
72.41 
71.02 

156.6 
.2 

60.7 

Percentage  digested  from  sudan  hay 
Average  percentage  sudan  hay 
digested 

16.38 
15.00 

Digestion  Period  No.  63  With 

Alfalfa  Hay. 

Sheep  No.  1— 

Fed  3000  gms.  No.  9537-8 

233.2 

Residue  3  gms.  No 

.5 

Eaten 

369.2 
110.1 

43.8 
31.1 

1168.8 
532.5 

1054.4 
306.4 

156.4 
63.5 

232.7 

Excreted  1142  gms.  No.  9676 

98.4 

Digested 

259.1 
71.83 

12.7 
29.00 

636.3 
54.44 

748.0 
70.94 

92.9 
59.38 

134.3 

Percentage  digested  from  alfalfa  hay 

57.62 

Digitized  by  V^OO^  VC 
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TABLB  8.     NUTRIENTS  FED,  DIGESTED  AND  EXCRETED. 

—Conthmed. 

IN  GRAMS  PER  PERIOD 

Protein. 

Ether 
extract. 

Crude 
fiber. 

Nitro- 
gen free 
extract. 

Water. 

Ash. 

Sheep  No.  2-- 
Fed  3000  gm». .    

369.6 
.5 

43.8 
.1 

L1170.0 
1.5 

1055.4 
1.4 

156.6 
.3 

233.2 
.3 

Residae  4''inns.  No 

Eaten 

369.1 
112.1 

43.7 
32.2 

1168.5 
560.7 

1054.0 
309.6 

156.3 
69.0 

232.9 
110.3 

Excreted  1194  gms.  No.  9677 

Digested 

257.0 
69.62 
70.72 

221.8 
288.2 

11.5 

26.31 

27.66 

26.3 
45.4 

607.8 
'52.04 
53.24 

664.2 
19.8 

744.4 
70.63 
70.79 

633.2 
1251.7 

87.3 

55.85 

57.62 

115.2 
177.7 

122.6 
52.60 
55.11 

139.5 
17.5 

Percentage  digested  from  alfalfa  hay 
Avera^  percenUge  alfalfa  hay 

Difiestion  Period  No.  64  With 

^falfa^and  Wheat  Shorts 

Sheep  No.  1— 

Fed  1800  gms.  alfalfa  No.  9537^  . . 

1800  gms.  wheat  shorts  No. 

9629-30 

Total  fed. , 

510.0, 
2.2 

71.7 
.2 

684.0 
1.3 

1884.9 
8.8 

292.9 
.7 

157.0 
.7 

Rcsidne  14  gms.  No.  9728 

EUiten 

507.8 
102.3 

71.5 
129.4 

682.7 
336.8 

1876.1 
226.4 

292.2 
44.8 

156.3 
84.0 

Excreted  824  gms.  No.  9730 

Digested 

405.5 
152.0 

42.1 
5.0 

346.9 
353.9 

1649.7 
438.1 

247.4 
66.5 

72.3 
76.0 

Digested  from  alfalfa 

Digested  from  wheat  shorts 

Percentage  digested  from  wheat 

253.5 

88.0 

510.0 
1.9 

37.1 

81.7 

71.7 
.2 

0 

0 

684.0 
1.0 

1211.6 

96.8 

1884.9 
7.5 

180.9 

101.8 

292.9 
.7 

—3.7 

0 

157.0 
.7 

Sheep  No.  2—         '<  ^ 
Fed  3600 

Residue  12.0  gms.  No.  9729 

Eaten 

508.1 
78.7 

71.5 
24.9 

682.0 
277.6 

1877.4 
183.8 

292.2 
37.4 

156.3 

67.5 

Excreted  670  gms.  No.  9731 . 

Digested .    . 

429.4 
152.2 

46.6 
5.0 

404.4 
354.1 

1693.6 
439.0 

254.8 
66.5 

88.8 
76.0 

Digested  from  alfalfa 

Digested  from  wheat  shorts 

PercenUge   digested  from   wheat 

277.2 

96.2 
92.1 

221.8 

34.4 

391.6 

41.6 

91.6 
86.7 

26.3 

4.6 

302.3 

50.3 

100.0 
50.0 

664.2 

437.3 

22.6 

1254.6 

100.2 
98.5 

633.2 
276.4 
150.4 

188.3 

106.0 
103.9 

115.2 
64.9 
42.3 

12.8 

71.04 
35.52 

139.5 
25.5 
42.9 

Average  percentage  wheat  shorts 
digested 

Digestion  Period  No.  65  With 

Alfalfa  and  Cottonseed. 

Sheep  No.  1— 

Fed  1800  gms.  alfalfa  No.  9537-8. . . 

843  gms.  hulls  Mo.  9726-7. . . . 

957  gms.  kernels  No.  9688-9. . . 

Total  fed 

647.8 
.6 

333.2 
.1 

1124.1 

1060.0 

227.4 
.2 

207.9 
4 

Residue  3  gms.  No.  9739 

Eaten 

647.2 
160.8 

333.1 
32.9 

1124.1 
525.6 

1060.0 
326.1 

227.2 
76.5 

207.0 
89.1 

Excreted  1211  gms.  No.  9738 

Digested 

486.4 
153.1 

300.2 
5.0 

598.5 
354.6 

733.9 
444.3 

150.7 
66.8 

118.4 
76.0 

Digested  from  alfalfa 

Digested  from  cottonseed 

333.3 
78.2 

295.2 
96.2 

243.9 
53.0 

289.6 
67.9 

83.9 
74.8 

42.4 
62.33 

PercenUge  digested  from  cottonseed 

Digitized  by 
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TABLE  8.— NUTRIENTS  VBD,  DIGESTED  AND  EXCRETED,  IN  GRAMS  PER  PERIOD 

— Conttnved. 


Protein. 

Ether 
extract. 

Crude 
fiber. 

Nitro- 
genlfree 
extract 

Water. 

A^ 

Sheep  No.  2— 
Fed 

^':i 

333.2 
.0 

1124.1 

1060.0 

227.4 
.1 

207  9 

Residue  2  gms.  No.  9740 

4 

Eateo 

647.5 
150.5 

333.2 
32.6 

11^.1 
531.0 

1060.0 
324.6 

227.3 
78.8 

207  5 

Excreted  1212  gms.  No.  9741 

94.5 

^Digested 

497.0 
153.3 

300.6 
5.0 

593.1 
354.6 

735.4 
444.3 

148.5 
66.8 

113  0 

DSeited  from  alfalfa 

76.0 

Difleated  from  cottonseed 

343.7 

80.7 
79.45 

221.8 
178.9 

295.6 

96.3 
96.25 

26.3 
49.1 

238.5 

51.9 
52.45 

664.2 
124.4 

291.1 

68.2 
68.05 

633.2 
1219.9 

81.7 

72.8 
73.80 

115.2 
172.8 

37.0 
&4  39 

Percentage  digested  from  cotton- 
seed   

Average  percentage  cottonseed 

58  36 

Digestion  Period  No.  66  With 
Alfalfa  and  Milo  Maize  Head  Chops. 

Sheep  No.  1— 
Fed  1800  gms.  alfalfa  No.  9537-8.  . . 
1800  gms.  maize  head  chops  No. 
9733-4 

139.5 
55  1 

ToUl  fed 

400.7 
118.7 

75.4 
28.6 

788.6 
410.4 

1853.1 
323.6 

288.0 
62.2 

194  6 

Excreted  1040  gms.  No.  9763 

96.5 

Digested 

282.0 
153.5 

i:§ 

378.2 
354.6 

1529.5 
444.3 

225.8 
66.9 

98  1 

Digested  from  1800  gms.  alfalfa .... 

76.0 

Digested  from  milo  maize  head  chops 

Percentage  digested  from  maize 
head  chops 

128.5 

71.8 

400.7 
119.0 

41.8 

85.1 

75.4 
28.9 

23.61 

19.0 

788.6 
410.6 

1085.2 

89.0 

1853.1 
334.7 

158.9 

92.0 

288.0 
61.7 

22.1 
40  IS 

Sheep  No.  2— 
Fed 

194  6 

Excreted  1053  gms.  No.  9764 

98.1 

Digested 

281.7 
153.5 

46.5 
5.0 

378.0 
354.6' 

1518.4 
444.3 

226.3 
66.9 

95  5 

Digested  from  1800  gms  alfalfa 

76.0 

Digested  from  maize  head  chops 

Percentage  digested  from  maize  head 
chops 

128.2 

71.7 
71.8 

221.8 
308.2 

41.5 

84.5 
84.8 

26.3 
14.9 

23.4 

18.8 
18.9 

664.2 
180.2 

1074.1 

88.0 
88.5 

633.2 
628.2 

159.4 

92.2 
92.1 

115.2 
181.6 

19.5 
35  45 

Averajie  percentage  maize  head  chop 

37  81 

DigesUon  Period  No.  67  With 

Alfalfa  and  Peat. 

Sheep  No.  1— 

Fed  1800  gms.  alfalfa  No.  9537-8. . . 

1800  gms.  peat  No.  9748-9 

139.5 
486.9 

Total  fed 

530.0 
190.3 

41.2 
5.3 

844.4 
113.3 

1261.4 
410.2 

296.8 
72.3 

626  4 

Residue  1085  gms.  Mo.  9771  (practi- 
cally all  peat) 

293  6 

Peat  assumed  eaten 

117.9 
339.7 
206.0 

9.6 
35.9 
19.5 

66.9 
731.1 
436.3 

218.0 
851.2 
472.9 

109.3 

224.5 

88.6 

193  3 

Eaten 

332  8 

Excreted  1464  gms.  No.  9773 

240.8 

Digested  

133.7 
153.5 

16.4 
5.0 

294.8 
354.6 

378.3 
444.3 

135.9 
66.9 

92  0 

Digested  from  alfalfa 

76  0 

Digested  from  peat 

.0 

11.4 
100.0 

0 

0 

69.0 
63.1 

16  0 

Percentage  digested  from  peat [ 

3  28 

Digitized  by 


Google 
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TABLE  8.     NUTBIBNTS  FED.  DIQBSTBD  AND  EXCRETED.  IN  GBAMS  PER  PERIOD 

— Contlnved. 


Protein. 

Ether 
extract. 

^' 

Nitro- 
gen free 
xtract. 

Water. 

Ash. 

Slieep  No.  2— 
Fed 

530.0 
228.1 

41.2 
7.0 

844.4 
117.7 

1261.4 
503.8 

296.8 
88.5 

626.4 

Residae  1281  gms.  No.  9772  (pracU- 
cally  all  peal) 

335.8 

PAfit  asvQDiod  eaten. 

80.1 
301.9 
176.4 

7.9 
34.2 
19.5 

62.5 
626.7 
403.1 

124.4 
757.6 
429.8 

93.1 

208.3 

63.6 

151.1 

Eaten 

290.6 

Excreted  1319  gms.  No.  9774 

226.7 

Difletted 

125.5 
153.5 

14.7 
5.0 

223.6 
3S4.6 

327.8 
444.3 

144.7 
66.9 

63.9 

Digested  from  alfalfa 

76.0 

Digested  from  peat 

0. 

9.7 

1S8: 

43.8 
.0 

0. 

0. 

77.8 

83.6 
73.4 

156.6 
.2, 

0. 

0. 

Average  percentage  peat  digested. . . 

1.64 

DigesUon  Period  No  68  With 

Alfalfa  Hay. 

Sheep  No  1— 

Fed  3000  gms.  No.  9537-^ 

369.6 
.4 

1170.0 
1.1 

1055.4 
1.1 

233.2 

Residae  3  gms 

.2 

Eaten 

369.2 
115.5 

43.8 
37.5 

1168.9 
528.2 

1054.3 
317.6 

156.4 
68.9 

233  0 

Excreted  1168  gms.  No.  9811 

101.1 

Digested 

253.7 

68.70 

369.2 
123.0 

6.3 

14.38 

43.8 
36.8 

640.7 

56.52 

1168.9 
577.9 

746.7 

70.82 

1054.3 
334.7 

87.5 

55.94 

156.4 
61,0 

131  9 

Percentage  digested 

56.60 

Sheep  No.  2 — 
Eaten 

233.2 

Excreted  1265  gms.  No.  9812 

119.0 

Digested 

246.2 
66.67 
67.69 
69.21 

404.4 
0.7 

7.0 
15.98 
15.18 
21.42 

145.2 
0.2 

591.0 
50.56 
53.54 
53.39 

933.2 
1.6 

719.6 
68.26 
69.54 
70.16 

1777.6 
2.1 

95.4 
60.98 
58.46 
58.04 

284.0 
0.3 

114.2 

Percentage  digested  from  alfalfa  hay 
Average  percenUge  al  alfa  hay 

49.00 
52.80 

Average  percentage  alfalfa  hay.  D. 
eT  63  and  68. 

53.95 

Digestion  Period  No.  69  With 

Peanut  Hay. 

Sheep  No.  3— 

Fed  4000  gms.  pcaflut  hay  No.9814-5 

Residae  35  gms.  No.  9958 

454.4 
30.0 

Eaten 

403.7 
141.6 

145.0 
40.6 

931.6 
509.1 

1775.5 
401.4 

283.7 
97.3 

424.4 

Excreted  1579  gms.  No.  9956 

389.1 

Digested 

262.1 
64.92 

104.4 
71.99 

422.5 
45.33 

1374.1 
77.39 

186.4 
65.96 

35  3 

Percentage  digested.   

8.31 

Sheep  No.  6 — 
Fed  4000  gms 

Eaten 

403.7 
135.5 

145.0 
42.6 

931.6 
503.6 

1775.6 
421.4 

283.7 
95.4 

454.4 

Excreted  1677  gms.  No.  9957 

428.4 

Digested 

268.2 
66.43 
65.68 

239.6 
54.9 

102.4 
70.61 
71.30 

55.6 
7.9 

428.0 
45.92 
45.62 

'    873.5 
127.6 

1354.1 
76.26 
76.82 

1521.7 
296.8 

188.3 
66.36 
66.16 

427.4 
79.3 

26.0 

Percentage  digested  from  peanut  hay 
Averajie  percentage  peanut  hay 

5.7 

Digestion  Period  No.  70  With 

Kafir  Stalk  and  Heads. 

Sheep  No.  2— 

Fed  3408  gms.  sUlk  No.  9952-1 .... 

592  gms.  head  No  9949-50.  .  . 

290.7 
25.6 

Total  fed 

294.5 

294.5 
110.6 

63.5 

63.5 
26.2 

1001.1 

1001.1 
291.3 

1818.5 

1818.5 
510.2 

506.7 

506.7 
72.1 

316.3 

Eaten 

316.3 

Excreted  1192  gms.  No.  10140 

181.5 

Digested 

183.9 
62.45 

37.3 
58.75 

709.8 
70.91 

1308.3 
71.94 

434.6 
85.79 

134.8  e 
42.62 

Percentage  digested 
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TABLE  8.     NUTRIENTS  FED,  DIGESTED  AND  EXCRETED,  IN  GRAMS  PER  PERIOD 

— Con  ti  lived. 


Protein. 

Ether 
extract. 

Crude 
fiber. 

Nitro- 
gen free 
extract. 

Water. 

Aslu 

294.5 
1.5 

63.5 
.5 

1001.1 
11.0 

1818.5 
12.9 

506.7 
1.9 

316.3 
2.2 

293.0 
110.4 

63,0 
29.0 

990.1 
329.3 

1805.6 
582.6 

504,8 
87.4 

314.1 
214.3 

182.6 

34.0 

660.8 

1223.0 

417.4 

99.8 

62.32 
62.39 

53.96 
56.36 

66.74 
68.83 

67.73 
69.84 

82.69 
84.24 

31.78 
37.20 

72.4 
127.8 

33.0 
35.9 

786.8 
113.2 

1108.6 
1043.9 

207.0 
164.2 

^6.3 

51.0 

200.2 

68.9 

900.0 

2152.5 

371.2 

307.3 

200.2 
131.7 

68.9 
20.1 

900.0 
243.0 

2152.5 
485.7 

371.2 
66.1 

307.3 
144.4 

68.5 

48.8 

657.0 

1666.8 

305.1 

162.9 

34.22 

70.81 

73.00 

77.43 

82.19 

53.01 

200  JJ 
2.4 

68.9 
1.3 

900.0 
42.7 

2152.5 
44.9 

371.2 
11.9 

307.3 
11.8 

197.8 
114.9 

67.6 
19.6 

857.3 
249.2 

2107.6 
523.4 

359.3 
71.0 

295.5 
147.0 

82.9 

48.0 

608.1 

1584.2 

288.3 

148.5 

41.90 

70.99 

70.90 

-78.91 

80.24 

50.25 

38.07 

70.90 

71.95 

78.17 

81.22 

51.63' 

252.0 
4.9 

68.5 
1.0 

1129.8 
27.5 

2084.0 
30.0 

324.7 
6.8 

341.4 
11.6 

247.1 
131.2 

67.5 
29.4 

1102.3 
486.9 

2054.0 
858.7 

317.9 
121.9 

329.8 
235.4 

115.9 

38.1 

615.4 

1195.3 

196.0 

94.4 

46.90 

56.45 

55.82 

58.19 

61.65 

28.62 

252.0 
.8 

68.5 
.2 

1129.8 
3.6 

2084.0 
4.6 

334.7 
,9 

341.4 
1.8 

251.2 
130.5 

68.3 
30.6 

1126.2 
541,0 

2079.4 
919.0 

323.8 
134.9 

339.6 
241.9 

120.7 

37.7 

585.2 

1160.4 

188.9 

97.7 

48.05 

55.20 

51.95 

55.80 

58.34 

28.77 

47.47 

55.82 

53.88 

57.00 

60.00 

28.70 

328.4 
5.6 

79.4 
1.3 

1265.9 
36.6 

1808.1 
42.4 

374.6 
8.2 

343.6 
7.4 

322.8 
135.9 

78.1 
28.8 

1229.3 
483.7 

1765.7 
742.9 

366.4 
142.1 

336.2 
232.0 

186.9 

49.3 

745.6 

1022.8 

224.3 

104.2 

57.90 

63.12 

60.64 

57.93 

61.22 

31.01 

Sheep  No.  3 — 

Fed 

Residae  30  gms.  No.  10139 

Eaten 

Excreted  1353  gms.  No.  10141 

Digested 

Percentage  digested 

Average  percentage  digested 

Digestion  Period  No,  71  With 

Milo  sulk  and  Heads. 

Sheep  No.  2— 

Fed  2464  gms.  sUlk  No.  10044-5  . . , 

1536  gms.  head  No.  10042-3.  .  . 

ToUl  fed 

Eaten 

Excreted  1091  gms.  No.  10185 

Digested 

Percentage  digested 

Sheep  No.  3 — 

Fed 

Residue  115  gms.  No.  10187 

Eaten 

Excreted  1125  gms  No.  10186 

Digested 

Percentaae  digested  from  milo  stalks 
and  neads 

Average  percentage  milo  stalks  and 
heads  digested 

Digestion  Period  No.  72  With 
Bermuda  Hay. 
Sheep  No.  1 — 

Fed  4200  gms.  No.  10981-2 

Residue  80  gms.  No.  11105 

Eaten 

Excreted  1863.5  gms.  No.  11103.  . . 

Digested 

Percentage  digested 

Sheep  No.  2— 

Fed  4200  cms 

Residue  11.8  gma.  No.  11104 

Eaten 

.  Excreted  1997.8  gms.  No.  11102. . . . 

Digested 

Percentage  digested  from  bermuda 
hay 

Averajge  percentage  bermuda  hay 
digested 

Digestion  Period  No,  73  With 
Sudan  Grass. 
Sheep  No.  1 — 

Fed  4200  gms.  No.  10987-8 

Residue  102  gms.  No.  11123 

Eaten 

Excreted  1765.5  gms.  No.  11133 

Digested 

Percentage  digested 
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TABLE  8.     NUTRIBNTS  FBD^  DIOBSTED  AND  EXCRETED, 

— C»«tlB«ed. 

IN  QRAMS  PER  PERIOD 

Protein. 

Ether 
extract. 

Crude 
fiber. 

Nitre 
gen  free 
extract. 

Water. 

Ash. 

Sheep  No.  2— 
F«d 

328.4 
.5 

79,4 
.1 

1265.9 
1.8 

1808.1 
2.6 

374.6 
.5 

343.6 

Reiidue  6  gms 

.5 

Katen 

327.9 
142.2 

79.3 
32.4 

1264.1 
442.8 

1805.5 
698.4 

374.1 
136.8 

343.1 

Excreted  1681.2  gms.  No.  11134. .. . 

228.5 

Diflested 

185.7 

56.63 
57.27 

216.7 
13.9 

46.9 

59.14 
61.13 

70.6 
7.5 

821.3 

64.97 
62.81 

1107.1 

61.32 
59.63 

1759.4 
244.5 

237,3 

63.43 
62.33 

575.8 
34.9 

114.6 

grags 

33.40 

Avera^  percentage  sudan  grass 

32.21 

Digestion  Period  No.  74  With 

Feterita  Forage 

Sheep  No.  1— 

Fed  4200  flms.  No.  11127-8 

Residne  505  gms.  No.  11136 

350.7 
29.2 

Eaten 

202.8 
103.5 

63.1 
23.6 

1051.8 
369.3 

1514.9 
598.4 

540.9 
82.5 

321.5 

Excreted  1390.9  gms.  No.  11142, . . . 

213.6 

Digested 

99.3 
48.96 

216.7 
16.0 

39.5 
62.60 

70.6 
11.2 

682.5 
64.88 

1226.8 
229.3 

916.5 
60.50 

458.4 
84.75 

575.8 
63.3 

107.9 

33.56 

Sheep  No.  2— 
Fed  4200  gms 

350.7 

Residue  681  gms.  No.  11137 

40.1 

Eaten '  .    . 

200.7 
97.9 

59.4 
26.9 

997.5 
321.9 

1438.4 
555.6 

512.5 
90.6 

3K).6 

Excreted  1298.5  gms.  No.  11143.  .  . 

223.3 

Digested 

102.8 

51.22 
50.09 

117.2 
11.7 

32.5 

54.71 
58.66 

56.7 
6.9 

675.6 

67.73 
66.31 

1488.5 
291.9 

882.8 

61.37 
60.94 

1913. 9i 
322.9. 

421.9 

82.32 
83*54 

293.2 
63.8 

87.3 

Percentage  digested  from  feteriU 
forage 

24.90 

Average  percentage  feterita  forage 

29.23 

Digestion  Period  No.  75  With 
Shallu  Forage. 
Sheep  No.  2— 

Fed  4200  oms.  No.  11138-9 

Residue  747  gms.  No.  11210 

330.5 
49.9 

Eaten 

105.5 
114.6 

49.8 
33.7 

1196.6 
422.1 

1591.0 
789.5 

229.4 
116.5 

280.6 

Excreted  1762.6  gms.  No.  11209.  .  . 

286.2 

Digested 

16.1 
32.33 

127.3 

774.5 
64.73 

1170.5 

801.5 
50.38 

1850.1 

112.9 
49.21 

352.0 

Percentage  digested  from  shallu 
forage 

0 
396.1 

DigesUon  Period  No  76  With 
Peanut  Hay. 
Sheep  No.  1— 

Fed42CU  gms.  No.  11212-3 

Residue  0  gms 

304.1 

Eaten 

396.1 
142.8 

127.3 
44.9 

1170.5 
612.4 

1850.1 
445.8 

352.0 
122.2 

304.1 

Excreted  1584.4  gms.  No.  11242.  .  . 

218.4 

Digested 

253.3 
63.9 

82.4 
64.7 

558.1 
47.7 

1404.3 
75.9 

229.8 
65.3 

85.7 

28.2 
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TABLE  8.     NUTBIENTS  PBD,  D  IGBSTED  AND  BXCRBTED,  IN  GRAMS  PER  PERIOD 

— Conti  lived. 


Protein. 

Ether 
extracL 

Crude 
fibre. 

Nitro- 
gen free 
extract. 

Water. 

Ash. 

Sheep  No.  2— 
Fed  4200  gms 

396.1 
1.0 

127.3 
.3 

1170.5 
3.1 

1850.1 
4.9 

352.0 
.9 

304.1 

Residue  11. 1  gms 

.8 

Eaten 

395.1 
145.4 

127.0 
34.0 

1167.4 
593.2 

1845.2 
460-9 

351.1 
115.2 

303.3 

Excreted  1554.6  gms.  No.  11243. . . . 

205.8 

Digested 

249.7 
63.2 
63.6 

224.1 
398.3 

31".  1 

93.0 
73.2 
69.0 

76.5 
657.0 

7.4 

574.2 
49.2 
48.5 

632.7 
56.0 

286.8 

1384.3 
75.0 
75.5 

975.1 
186.9 

71.0 

235.9 
67.2 
66.3 

200.3 
67.6 

35.2 

97  5 

Percentage  digested  from  peanut  hay 
Avera^  percentage  peanut  hay 

32.1 
30.2 

DigesUon  Period  No.  77  With 

Peanut  Hay.  Peanuts  and  Peanut 

Hulls. 

Sheep  No.  1— 

Fed  2310  gms  peanut  hay  No. 

11232-5 

201.4 

1400  gms.  peanuU  No.  11234>7 
490  gm^jpeanut  hulls  No. 

34.2 
58.5 

Total  fed  4200  gms 

653.5 
93.3 

740.9 
130.6 

975.5 
89.6 

'^:8 

303.1 
24.6 

294.1 

Residue  437.8  gms.  No.  11261 

26.8 

Eaten 

560.2 
118.3 

610.3 
32.2 

885.9 
432.1 

1160.1 
444.2 

278.5 
83.2 

267.3 

Excreted  1356.6  gms.  No.  11281 .... 

246.8 

Digested 

441.9 
83.2 

588.1 
48.3 

453.8 
263.4 

715.9 
681.2 

195.3 
116.5 

20.5 

Digested  fh>m  peanut  hay,  estimated 

52.7 

Dinested  from  oeanuts 

338.7 

78.9 
83.61 

0.0 

539.8 

96.4 
80.97 

740.9 
0.0 

190.4 

51.2 
55.41 

975.5 
0.0 

34.7 

61.7 
13.45 

1233.0 
0.0 

78.8 

70.1 
76.50 

303.1 
0.0 

0. 

and  whole  peanuts 

7.7 

Percentage    <Ugested    from     whole 
peanuts 

0 

Sheep  No.  2— 
Fed  4200  gms 

294.1 

Residue  0  gms 

0.0 

Eaten 

653.5 
159.7 

740.9 
43.9 

975.5 
590.9 

1233.0 
586.1 

303.1 
101.3 

294.1 

Excreted  1726.4  gms.  No.  11282.  .  . 

244.5 

Digested 

493.8 
142.53 

697.0 
52.79 

384.6 
306.86 

646.9 
736.20 

201.8 
132.8 

49.6 

Digested  from  peanut  hay 

60.82 

Digested  from  peanuts 

351.27 

75.6 
81.88 
77.3 
82.75 

237.7 
95.7 

644.21 

94.1 
97.01 
95.3 
88.99 

57.5 
24.7 

77.74 

39.4 
22.66 
45.3 
39.04 

1301.6 
635.5 

-^.30 

52.5 

0 
57.1 

6.72 

1676.2 
761.0 

69.00 

66.6 
66.99 
68.4 
71.74 

291.9 
142.6 

—11.22 

Percentage  digested  from  peanut  hay 
and  whole  peanuts 

16.9 

Percentage  digested  from  whole  pea- 
nuts   

0 

Average  percentage  peanut  hay  and 
whole  peanuts  digested 

Average  percentage  whole  peanuts 
digested 

12.3 
0 

Digestion  Period  No.  78  With 

Rice  Hay. 

Sheep  No.  1— 

Fed  4200  gms.  No.  11259-60 

Residue  1948.3  gms.  No.  11301 

635.0 
288.7 

Eaten 

142.0 
94.6 

32.8 
15.9 

666.1 
383.8 

915.2 
501.6 

149.3 
94.3 

346.3 

Excreted  1459.7  gms.  No.  11308. . . . 

369.6 

Digested 

47.4 
33.4 

16.9 
51.5 

282.3 
42.4 

413.6 
45.2 

55.0 
36.8 

0 

Percentage  digested  from  rice  hay  . . 
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table  8.   nutrients  fed,  digested  and  excreted,  in  grams  per  period 

— Continaed. 


i  Protein. 


I 


Ether 
extract. 


Crude 
fiber. 


Nitro- 
gen free 
extract. 


Water. 


Ash. 


»heepN 
as.  No. 


11259-60. 


Fed  4200  gms _ 

Residue  200.3  gms.  No  11302. 


Eaten 

Excreted  2172.3  gms.  No.  11309. 

Digested 


Percentage  digested  from  rice  hay 
Average  percentage  rice  hay  digested 

Digestion  Period  No.  79  With 
.  Dwarf  Black  Kafir  Forage. 


->iieep  r 

Fed  3600  gms.  No.  11299-300. 


Sheep  No.  2— 

Jams.  No.  11299- 

Residue  124.3  gms.  No.  11354 

Eaten 

Excreted  1795.6  gms.  No.  11373. . . 

Digested 

Percentage  digested 

Sheep  No.  3 — 

Fed 

Residue  109.2  gms.  No.  11355 


Eaten 

Excreted  2242.1  gms.  No.  11374. . 

Digested 


Percentage  digested  fiom  kafir 
forage 

Averajge  percentage  kafir  forage 
digested 


Standafd    Milo    Maize    Forage. 
Sheep  No.  1— 

Fed  3150  gms.  No.  11352-3 

Residue  1449.0  gms.  No.  11436. . . . 

Eaten 

Excreted  1005.5  gms.  No.  11487. . . 

Digested 

Percentage  digested 


Sheep  No.  2 — 

Fed  3150  gms 

Residue  514.1  gms.  No.  11437.. 


Eaten. 

Excreted  1287.8  gms.  No.  11488 

Digested 


Percentage  digested  from  milo 
forage 

Averajge  percentage  milo  forage 
digested 


Digestion  Period  No.  81  With 

Acuff  Sorgo  Forage. 

Sheep  No.  2 — 

Fed  3360  cms.  No.  11438-9 

Residue  398  gms. No.  11502 


Eaten 

Excreted  1584.5  gms.  No.  11524. . . 

Digested 

Percentage  digested 


237.7 
7.5 


230.2 
137.5 


92.7 


42.1 
37.8 


182.7 
4.1 


178.6 
133.6 


45.0 
25.2 


182.7 
3.5 


179.2 
159.2 


20.0 

11.2 
18.2 


105.2 
39.8 


65.4 
87.4 


105.2 
11.0 


94.2 
97.1 


136.8 
9.6 


127.2 
112.5 


14.7 
11.6 


57.5 
1.5 


1301.6 
69.8 


56.0 
22.2 


1231.8 
491.6 


33.8 

60.4 
56.0 


68.3 
2.2 


740.2 


60.1 
51.3 


1080.8 
39.6 


66.1 
34.1 


1041.2 
429.9 


32.0 
48.4 


68.3 
1.8 


611.3 
58.7 


1080.8 
30.4 


66.5 
35.4 


1050.4 
647.3 


31.1 

46.8 
47.6 


49.8 
19.9 


29.9 
13.7 


16.2 
54.2 


49.8 
7.2 


42.6 
15.8 


26.8 

62.9 
56.6 


46.7 
3.1 


42.6 
27.6 


403.1 

38.4 
48.6 


1054.3 
475.4 


1676.2 
78.3 


291.9 
14.7 


1597.9 
799.4 


277.2 
139.0 


798.5 

50.0 
47.6 


1601.3 
57.6 


1543.7 
750.6 


793.1 
51.4 


1601.3 
48.6 


1552.7 
913.0 


578.9 
201.4 


377.5 
65.2 


1054.3 
173.9 


880.4 
296.6 


583.8 

66.3 
65.8 


1068.8 
138.3 


15.0 
35.2 


930.5 
351.4 


579.1 
62.2 


639.7 

41.2 
46.3 


1416.9 
636.1 


780.8 
415.0 


138.2 


49.9 
43.4 


224.0 
8.4 


215.6 
109.9 


105.7 
49.0 


224.0 
7.4 


216.6 
149.8 


66.8 

30.8 
39.9 


201.9 
145.0 


365.8 
46.8 


1416.9 
219.9 


1197.0 
580.9 


616.1 

51.5 
49.2 


1473.7 
159.9 


1313.8 
686.7 


627.1 

Digitiz 
47.7 


56.9 
66.6 


201.9 
50.9 


151.0 
84.5 


66.5 


44.0 


248.0 
45.5 


202.5 
107.9 


edby  VjOO^ 
46.7  1       ^ 


635.0 
28.5 


606.5 
582.6 


23.9 
3.9 


343.0 
12.4 


330.6 
337.6 


343.0 
17.4 


325.6 
337.4 


321.9 
132.7 


189.2 
221.5 


321.9 
51.2 


270.7 
212.9 


57.8 


21.4 


387.1 
41.7 


345.4 
298.4 
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TABLE  8.     NUTRIENTS  WED,  DIGESTED  AND  EXCRETED.  IN  GRAMS  PER  PERIOD 


Protein. 

Ether 
extract. 

Crude 
fiber. 

Nitro- 
gen free 
extract. 

Water. 

Ash. 

Sheep  No.  3— 
Fed  3360  gms       

136.8 
5.4 

45.7 
1.7 

1068.8 
67.0 

1473.7 
81.6 

248.0 
20.8 

387  1 

Residue  20pgm8.  No.  11503 

23.6 

Eaten 

131.4 
122. f 

^i 

1001.8 
459.2 

1392.1 
788.1 

227.2 
159.7 

363  5 

Excreted  1867.5  gmi.  No  11525... 

310."9 

Digested 

8.7 

6.6 
9.1 

17.1 

38.9 
37.1 

70.6 
18.5 

542.6 

54.2 
58.2 

1349.0 
402.0 

604.0 

43.4 
45.6 

1808.9 
548.8 

67.5 

29.7 
38.2 

302.4 
97.3 

52  6 

Percentage  digested  from  AculT 
sorgo  forage 

14.5 

Average  percentage  AculT  sorgo 

forage  digested 

14.1 

Digestion  Period  No  82  With 

Rhodes  Grass  Hay. 

Sheep  No.  1— 

Fed  4220  gm«.  No.  11504-5 

Residue  1250  gms.  No.  11561 

440.6 
121.4 

Eaten 

166.4 
93.5 

52.1 
28.6 

947.0 
265.3 

1360.1 
512.3 

205.1 
91.6 

319  2 

Excreted  1216.5  gms.  No.  11567. .  . . 

225.2 

Dimsted 

72.9 
43.8 

228.5 
.3 

23.5 
45.1 

70.6 
.1 

681.7 
72.0 

1349.0 
1.6 

847.8 
62.3 

1808.9 
2.2 

113.5 
55.3 

302.4 
.4 

94  0 

Percentage  digested 

29.4 

Sheep  No.  2— 

Fed  4200  gms.  No.  11504^ 

Residue  5  gms 

440.6 

Eaten 

228.2 
128.4 

70.5 
38.4 

1347.4 
487.2 

1806.7 
837.1 

302.0 
127.0 

440.1 

Excreted  1941.8  gms.  No.  11568 

SS:? 

Digested    

99.8 

43.7 
43.8 

32.1 

45.5 
45.3 

860.2 

63.8 
67.9 

969.6 

53.7 
58.0 

175.0 

57.9 
56.6 

116  4 

Percentage  digested  from  Rhodes 
grass  hay 

26.4 

Average  percentage  Rhodes  grass 
hay  digesteoT 

27.9 
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SUMMARY    AND    CONCLUSIONS. 

This  bulletin  contains  information  concerning  the  productive  values 
and  digestible  protein  of  alfalfa  hay,  sorghum,  corn,  Bermuda  hay,  com 
silage,  cotton  seed,  DoUcfios  labldb,  feterita,  kafir,  milo,  moth  bean, 
peanut  hay,  peanuts,  prairie  hay,  Rhodes  grass  hay,  rice,  Shallu,  sorghum, 
Sudan  hay,  and  wheat  shorts.  The  relative  values  of  the  feeding  stuffs, 
the  dicrestibility,  the  productive  coefficient  and  the  composition  are  shown 
in  appropriate  tables. 
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